
AMERICAN JOURNAL 

OF 


OBSTETRICS AND 
GYNECOLOGY 


Fred L. Adair 
Brooke M. Anspach 
James R. Bloes 
Lucius E. Burch 
Walter W. Chipman 
Willard R. Cooke 
Harrt S. Crobsen 
Thomas S. Cullen 
Arthur H. Curtis 
William C. Danforth 
Walter T. Dannreuther 
Carl h. Davis 
Robert L. Dickinson 


Advisory Editorial Board 

PALMER Findley 
C. Frederic Fluhmann 
Robert T. Frank 
John R. Fraser 
William P. Healy 
F. C, Irving 

Jennings C. Litzenberg 
James C. Masson 
James R. McCord 
Norman F. Miller 
Charles C. Norris 
Emil Novak 
Everett D. Plass 


IsiDOR C. Rubin 
John A. Sampson 
Otto H. Schwarz 
H. J. Stander 
PAUL Titus 
Herbert F. Traut 
Norris W. Vaux 
George Gray Ward 
Raymond E. Watkins 
Benjamin P. Watson 
Philip F. Williams 
Karl M. Wilson 


Official Organ 

the AMERICAN GYNECOLOGICAL SOCIETY; THE AMERICAN ASSOCIATION OF OBSTETRICIANS, 
GYNECOLOGISTS, AND ABDOMINAL SURGEONS ; NEW YORK OBSTETRICAL SOCIETY ; OBSTETRICAL 
SOCIETY OP PHILADELPHIA ; BROOKLYN GYNECOLOGICAL SOCIETY ; ST. LOUIS GYNECOLOGICAL 
SOCIETY ; NEW ORLEANS GYNECOLOGICAL AND OBSTETRICAL SOCIETY ; BALTIMORE OBSTETRICAL 
AND GYNECOLOGICAL SOCIETY ; CHICAGO GYNECOLOGICAL SOCIETY ; CINCINNATI OBSTETRIC 

society; central association OF obstetricians and gynecologists: AMERICAN BOARD 

OF OBSTETRICS AND GY'NECOLOGY ; WASHINGTON GYNECOLOGICAL SOCIETY ; PITTSBURGH 
OBSTETRICAL AND GYNECOLOGICAL SOCIETY ; OBSTETRICAL SOCIETY OF BOSTON ; LOUISVILLE 
OBSTETRICAL AND GYNECOLOGICAL SOCIETY; SOUTH ATLANTIC ASSOCIATION OF OBSTETRICIANS 
AND GYNECOLOGISTS ; SEATTLE GYNECOLOGICAL SOCIETY ; SOCIETY OF OBSTETRICIANS AND 

GYNECOLOGISTS OF CANADA 


EDITOR 

GEORGE W. KOSMAK 
ASSOCIATE EDITORS 

HOWARD C. TAYLOR, JR. . . . WILLIAM J. DIECKMANN 


VOLUME 50 

JULY— DECEMBER, 1945 


ST, LOUIS 

THE C. V. MOSBY COMPANY 
1945 



Copyright, 1945, by The C. V. Mosby Coitipany 
(All rights reserved) 


Printed in the United States 
of America 


Press of 

The O. V. iJosVy Company 
Bt. Louis 



American Journal of 
Obstetrics and Gynecology 

VoL. 50 July, 1945 No. 1 


Original Communications 


CAEOINOMA OF THE UTERINE CERVIX* 

Interval Report on Treatment, Results, and Complications ■ 

George Van S. Smith, j\LD., and Richard Dresser, Brookline, Uass. 

(From the Free Hospital for Women) 

T he last paper on carcinoma of the uterine cervix from tliis hospital covered 
780 consecutive, previously untreated, patliologically confirmable cases from 
Oct. 1, 1902, through 1933.^ Only those with clearly invasive cancer were in- 
cluded. Our patients with "carcinoma in situ’’ are treated and followed as a 
separate group. The pre.sent report will summarize the above series, to which 
have been added three cases as a result of re-evaluating their pathologic sections, 
bringing the results up to date, and will include a new five-year series of 328 
similar eases from Jan. 1, 1934, through Dec. ’SI, 1938, thus encompassing 
a total of 1,111 cases. Th6 pathologic sections of this new series have also been 
carefully rechecked. Acknowledgment is made to the other membei’s of the staff 
of the Free Hospital for ' Women i^or the inclusion of their eases and help in 
gathering data. Actually, this is a report from the staff. Therapeutic x-radia- 
tion was given by Dr. Jplin W. hleachen until the fall of 1937 and since then 
by one of us (R. D.). For -the use of the supervoltage (1,000 kv.) apparatus, 
Ave are grateful to the administrators of the Collis P. Huntington Memorial Hos- 
pital, noAv a unit of the Massachusetts General Hospital. 

Review of Cases 

To facilitate presentation and the comparison and evaluation of results, the 
whole series is divided into groups accoi'ding to convenient intervals of time and 
in relation to changes in treatment. "Hysterectomy” in the tables covers the 
complete and Wertheim procedures and abdominal excisions of the ceiwical 
stump. The postoperative deaths listed in the tables were due to shock, perito- 
nitis, pneumonia or embolism following surgery, and, most often, to sepsis after 
radium. Embolism and agranulocytosis each accounted for a deatli after ap- 
plication of radium. 

*Pre.'?entecl before the Obstetrical Society of Boston, Nov. 21, 1!)44. 


Note: Tlie Editors accept no responsibility for tlie views and statements of authors 
as published in their "Original Communications.” 
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1902 to 1913 (Table I) 

One of the patients, alive at. 5 years after treatment, flied of cancer of the stomach 
(clinical diagnosis) 15 months later. Her cervical wincer had been an early one. Another 
died of diabetes. The G patients alive at 10 years were alive at 20 years; 2 -were dead of 
cardiovascular disease at 25 years; the remaining 4, 5 per cent of the whole group, were 
alive at 29 to 32 years. One of the latter had had metastatic cancer at the bifurcation of 
the left common iliac vessels and had been operated upon by the late Dr. William P. Graves. 
There was one complication in this group, a vesicovaginal fistula from radium given for a 
recurrence. Our purjjose in following the survivors longer than really necessary is to obtain 
information concerning longevity in cured patients and the incidence of new jmimary 
malignancies. 


TABI,E I. SUMAfAIlY OF TKEAT.MEXT AND RESULT.S, CONSECUTIVE Ca.SE.S, 
Oct. 1, 1902, to 1913, Inclusive 


TBEATilENT 

NUMBEIl 

OF 

CA.SES 

OPEItA- 

TIVE 

DEATII.S 

1 

UNTKACK- 

ABLE AT 
5 YEAltS 

ALIVE 

AT 

5 YEABS 

DIED OF 

I’.ECun- 

I!E.VCE 

BEFOItE 
10 YEAItS 

DIED OF 
INTEtl- 

CUItltENT 
DISEASE 
BEFOKE 
10 YEAItS 

ALIVE 

AT 

10 YEAItS 

Untreated 

8 


2 

0 




Cuutoriztition 

37 

o 

*J 

4 

0 




Amputation of cervix 

0 

0 

1 

2 

0 

1 

1 

Hysterectomy 

32 

5 (1G%) 

1 

8 (25%) 

2 

1 

5 (Hi%) 

Totals 

S3 

8 (IV/r) 

8 (10%) 

10 (12%) 

2 

2 

G (7%) 


Table IL Su-Mmahy of Tueatment and Results, Consecutito Cases, 1914 to 1918, Inclusive 


m;EATMEKT 

1 

NUMBEn 

OF 

CASES 

I 

OFEIIA- 

TIVE 

DEATHS 

UNTimCE- 

ABLE 

AT 

5 YEAUS 

! 

ALIVE 

AT 

5 YEAItS 

DIED OF 
HECUB- 

BENCE 

BEFOItE 
10 YEAIt.S 

DIED OF 
INTEB- 
rUBBENT 

DISEASE 

BEFOBE 

1 0 YEABS ’ 

UNTKACE- 
ABLE AT 
10 YEABS 

AldVE 

AT 

10 YEABS 

Untreated 

9 


2 

0 





Hvsterectomv 

2(i 

3 (12%) 

0 

11 

3 

f) 

1 

7 

Hvsterectoniv; rtidium 

11 

0 

0 

2 

0 

0 

0 


Radium; hysterectomv 

10 

1 (10%) 

1 

2 

1 

1 

0 

0 

Radium 

on 

0 

0 

0 





Totals 

79 

4 ( 0% ) 

:i (4%) 

15 (19%) 

•) 

1 

1 

9 (11%) 


1914 to 1918 (Table If) 

Radium was first used in this ho.spital late in HUG. The technique of application and 
dosage employed during eatlier yrars, having been describcdi and now obsolete, will not be 
given here. Pneumonia caused the death of one patient who was well at the fifth year after 
treatment. Of the 9 patients alive 10 years after therapy, one died of recurrence 5 months 
later and one died of yiresumed recurrence at 14 years and 0 months. Seven, 9 ])er cent 
of the group, were alive at 15 years; 2 were dead of cardiovascular disease at 20 years; 
2 more were dead of cardiovascular di.sea'-e at 25 yejirs; the remaining .3, 4 per cent, were 
veil at 27 to 2!> years. Complications from trmitment o'‘curre<l in 5 patients: one incisional 
hernia, one vesicovaginal fistula of surgical origin and one from radium, 2 patients developed 
both vesicovaginal and rectovaginal fistulas from radium. 

1919 to 1923 (Table III) 

Of the 14 jMitients alive at 10 year.s after therapy, one died 2 months later of recur- 
reme and ') died of cardiova'-cular discii-e laTore the fifteenth year, leaving 10, 8 per cent, 
fifteen-year ‘•undvors. f)ne became untraceable and one died of sepsis at 18 years and one 
died of cancer of the stmnacli felinical diagnosis) at 19 years and 7 months, leaving 7, t> js-r 
cent, alive at 20 yeai.'. Compbeations; One iiiei.uional heniia ; two dcatli« from inlc.'-tinal 
obstruction. 1 } months and G years, re-peetiiely. after surgery; and one re<;lal obstruction from 
radium given for biopsied re<'urrenci> — colre-tomy was performed, the patient died of eardio- 
va^c,il;,r db-.-n^i* in her ninth jmsfrtidium year. 
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Table III. SuAr.VARY of Treatment and Besults, Con.^eoutive Ca.ses, 1919 to 1923, 

Inclusive 


TREATMENT 

NUM- 

BER 

OP 

CASES 

OPERA- 

TIVE 

DEATHS 

UNTEACE- 

ABLE 

AT 

5 YEARS 

ALIVE 

AT 

5 YEARS 

DIED OF 
RECUR- 
RENCE 

BEFORE 
10 YEARS 

UNTRACE- 

ABLE 

AT 

10 YEARS 

ALIVE 

AT 

10 YEiVUS 

Untreated 

5 


1 

0 




Hysterectomy 

18 

1 (G%) 

0 

9 

5 

1 

3 

Hysterectomy ; radium 

13 

0 

0 

0 

2 

0 

2 

Eadium ; hysterectomy 

2 

0 

0 

0 




Radium 

81 

1 

1 

13 (16%) 

3 

0 

9 (11%) 

Totals 

119 

2 (2%) 

2 (2%) 

27 (23%) 

10 

1 

14 (12%) 


Table IV. Summary of Treatment and Results, Consecutive Cases, 1924 to 1928, Inclusive 


TRF.,VTMENT 

I NUM- 
BER 

OP 

CASES 

OPERA- 

TIC 

DEATHS 

died op 

INTER- 

CURRENT 

DISEASE 

BEFORE 

5 YEARS 

UNTRACE- 

ABLE 

AT 

5 YEARS 

ALn’E 

AT 

5 YEARS 

DIED OP 
RECUR- 
RENCE 

BEFORE 
10 YEARS 

DIED OP ! 

INTER- 
CURRENT i 
DISEASE 

BEFORE I 
10 V'EARRI 

UNTRACE- 

ABLE 

AT 

10 YEARS j 

ALIVE 

AT 

10 YEARS 

Untreated 

7 



0 

0 





Amputation of 

1 

0 

1 

0 

0 





cervix ; 










radium 










Hysterectomy 

24 

1 (4%) 

1 

0 

15 

1 

2 

1 

11 

Hysterectomy ; 

8 

0 

0 

0 

2 




2 

radium 










Radium 

186 

2 (1%) 

6 

5 

47 (25%) 

8 

n 

*> 

1 

.35 (15%) 

Totals 

226 

3 (1%) 

8 (4%) 

5 (2%1 

64 (28%) 

9 

5 (2%1 




1924 to 1928 (Table IV) 

! 

The improved results for this period are attributed to the giving of single doses of 
200 or 225 mg. of radium, screened with 0.5 mm. of silver and 0.5 or 1.0 mm. of brass, for 
24 to 30 hours, 6,000 mg. hr. being the maximum dose, the brass screening being supplied by 
the tubes and ‘'pillboxes” used in applying the silver capsules containing the 25.0 or 
50.0 mg. of radium. 

One patient in tliis group had primary caroinoma of the hreast at the time her cervical 
cancer was treated. The 8 deaths from intercurrent disease before the fifth year after 
treatment were due to cardiovascular conditions. The 5 deatlis from intercurrent disease 
between the fifth and tenth years were due to the following: cardiovascular disease, 2; 
pneumonia, !•; peritonitis following operation for primary carcinoma of the sigmoid, 1; 
and primary carcinoma of the rectvm, 1, this last cancer developing in an area that had been 
exposed to radium. 

Of the 48 patients alive at 10 years, one died of recurrence 15 months later; 5, who 
wore well at 12 to 13 years, became untraceable; and 7 died of intercurrent disease as 
follows: cardiovascular, 4; pyelonepliritis from renal calculi, 1; primary carcinoma of the 
vulva, 1; and melanoma of choroid of eye, 1. Thirty-five patients, 15 per cent, were known 
to be alive at 15 years. 

Two patients had complications from surgerj'', an incisional hernia and a vesicovaginal 
fistula; and 6 from radium, an obstruction of the rectosigmoid (colostomy, later restoration 
of intestinal continuity, well at 16 years after radium), a proctitis resulting in stricture, 
a rectovaginal fistula, a cystitis, a vesicovaginal fistula and a stricture of the ureter resulting 
in left nephrectomy at 15 years and 2 months. 

Fifty-nine, 26 per cent, of the 226 patients in this group had cancers classified as 
limited to the cei\ix. Thirty-eight, 64 X)er cent of them, were alive at the fifth year and 
comprised 59 per cent of the 64 five-year sur%'ivois. The 26, 44 per cent, ahve at 10 years 
comprised 54 per cent of the 48 ten-year survivors. Similarly, the 20, 34 per cent, alive 
at 15 years comprised 57 per cent of the 35 fifteen-year survivors. Thus, less than 60 per cent 
of the good results during this period were achieved in patients with a good prognosis based 
on clinical examination. 
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1929 to 1933 (Table V) 

During this period three changes in treatment -were introduced. Tlio first wa.s 
initiated in. the fall of 1930 and consisted of administering radium in 2 doses of 2,000 
to 3,600 mg. hr. each, within 10 to 21 days of each other, for a total of 4,S00 to 6,000 
mg. hr. Early in 1931 the second change was made. Radium applicators of 1.0 mm. brass 
with additional screening of 1.0 mm. lead were much more frequently employed. Then, in 
the spring of 1931, x-ray therapy was begun by Dr. John IV. Meachen, who msed a standard 
200-kv. apparatus of that time. His usual procedure was to give four treatments totaling 
1,600 r, immediately after tiie first application of radium and to repeat this in about two 
months. A third series was quite often administered six to twelve months later and during 
this interval even a fourth series was sometimes added. Actually, during the years 1.931 
to 1933, there was a considerable amount of exploratory variation in x-ray therapy as 
previously described.! A gratifying improvement in results ensued in spite of a dis- 
tressing number of deaths and complications attributable to treatment and an increase of 
deaths from intercurrent disease. 

Three of the deaths from intercurrent disease before the fifth year were from pneumonia, 
four were of cardiovascular origin, and one resulted from mastoiditis. Between the fifth 
and tenth years after treatment, 1.3 patients died of cardiovascular disea.«e and one of 
suicide. 

Deaths From Irradiation. — In the last paper! three deaths in this group were attributed 
to irradiation. Seven deaths are now ascribed to irradiation; four before the third year 
after treatment, two between the fifth and tenth years, and one at 13 yeJirs and 10 months. 
Irradiation, we feel .sure, caused or hastened other deaths but we have not blamed treatment 
unless the evidence wa.s convincing. Four of the patients djnng as a rc.sult of irradiation 
complications had had cancers apparently limited to the c.en'ix. (1) Mrs. M. D. (22,778) 
died of chronic pelvic sepsis associated wth fecal drainage from the cervix one year after 
the start of treatment. (2) Mrs. J. Mclv. (21,324) died thirteen months later from tlie 
results of ureteral and bowel injury which followed overtreatment, viz., 8,300 mg. 
hr. and 7,440 r. gi%-en over a period of six months. (3) Mrs. E. C. (22,075) died twenty 
months after first treatment of pyelonephritis from ureteral injuiy- consequent upon retreat- 
ment, irradiation reaction having been mistaken for recurrence. No cancer was found at 
autopsy. (4) Mrs. E. O. G. (23,085) died 2 years and 7 months after first therapy, 
of hemorrhage into the bladder from the right internal iliac vein, having developed a 
cecovesical fistula and a .sloughing right ureter following an operative attempt to release 
an irradiation .stricture of that ureter. No cancer was found at autop.sy. (5) Mrs, R. AI, 
(20,453) had retreatinent for presumed recurrence one year after first treatment and n 
vesicovaginal fistula formed. She died 4 years and 2 months later of pyelonephritis, bilateral 
ureterostomy for strictures having been performed too late. No cancer was found at autopsy, 
((i) Airs. S. W. (22,230) died 8 years and 2 months after primary treatment, of acute ulcera- 
tive cystitis, ureteritis, and pyelonephritis. No cancer was found at autopsy. Siic, too, 
liad received further tlierapy ten months after first treatment because of su.<=pected persistence 
of cancer. (7) Airs. M. G. (19,940) died of pyelonephritis 13 years and 10 rnontlis after 
the start of treatment. Again irradiation reaction had been mistaken for cancer and she 
had been retreated. She live<l fairly comfortably with e.«scntial hypertension and a rectovaginal 
fistula until her thirteenth posttreatment year when, within three montlis of an intravenous 
pvelography, one kidney cejmed functioning. A ve.sicovaginal fi.«tula formed. It wu.'-' too late 
nhen cutaneous drainage of the other kidney wa.s perceived necessary. No c.-iiicer was found 
at autopsy, 

Cnmplxcniionx From Irradiation. — Of those patients dying bi*fore tlie fifth year from 
treatment, proctitis occuned in 9, a redovtiginal fistula in 1, a rectovesic.'il fi.stula in 1, and 
double fi.stulas in 1. Twenty-six of the five-yetir survivors .suffered a total of 47 complica- 
tions as follows: incisional hernia, 1; prr>ctitis, .8; rectal stricture, .5; rectovaginal fistula, 5; 
double fistuhm, 2; rectal obstruction, 2; I; cy.stitis, 18; unilateral ureteral stricture, 3; 

bilateral ureteml .stricture, l ; and vesicovaginal fistula. 1. This simjde listing doc*s not give 
!iny information about the combination and sequence of coinplications, so tbe nioie serious 
cases aro briefly suminnri/ctl. 

1. IliJi-trrrrtrnnxi, radium, and y radialion: cystitis at 1.7 months, stri<'ture of right 
ureter at 29 months, inci«ional hernia at 4 yetirs, f unci ionless- kidney at pi years. 

2. Hadiiim: double fi-tulas 1-7 months later following ojicration for .stningulated femornl 
hernia, cardiovascular dfcith at 6 \car.s. 
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Table V. Summary of Treatment xAnd Eesui/ts, Consecutive Oases, 

1929 TO 1933, Inclusive 


TREATMENT 

number op 

cases 

W 

> 

? 52 

O Ci 

DIED FROM RADIATION 
BEFORE 5 YEARS 

w 

s- ^ 

S'. W 

1 w > 

5 ifJ 

ig 

si 

ea 

O K 

W cc 
f 

o c 

E- 

g w 

ALIVE AT 

5 YEARS 

DIED OF RECURRENCE 
BEFORE 10 YEARS 

DIED OF INTER CURRENT 
DISEASE BEFORE 10 YEARS 

UNTRACEABLE AT 

10 YEARS 

DIED FROM RADIATION 
BEFORE 10 YEARS 

w w 

> pH 

•Untreated 

5 




0 

0 






Amputation of 

1 

0 


0 

0 

1 

0 

0 

0 

0 

1 

cervix 












Amputation of 

o 

0 

0 

0 

0 

o 

w 

0 

0 

0 

0 

2 

cervix and 












radiation 












Hysterectomy 

1 

1 


0 

0 

0 





0 

Hysterectomy ; 

4 

0 

0 

0 

0 

4 

0 

1 

0 

0 

3 

radiation 












Radiation; 

1 

0 

0 

0 

0 

1 

1 


0 


0 

hysterectomy 












Radium 

109 

4 

0 

o 

O 

4 

32 

o 

8 

0 

0 

22 







(29%) 





(20%) 

Radium ; 

153 

0 

4 

5 

0 

66 

4 

5 

2 

o 

53 

200-kv.' 






(43%) 





(35%) 

x-radiation” 












Totals 

276 

5 

4 

8 

4 

106 

7 

14 

2 

2 

81 



(2%) 

(2%) 

(3%) 


(.38%) 


(5%) 



(29%) 


‘Technique of Dr. Jolm W. Meachen (see text covering Table V). 


Badhnn and x-radiaiion: 

3. Proctitis at G months, stricture at 2 years, rectovaginal fistula at 9 years. 

4. Proctitis at 7 months, rectovaginal fistula at 11 months, cystitis at 14 months, vesico- 

vaginal fistula at 17 months. 

5. Proctitis at 10 months, colostomy for obstruction at 12 months, cystitis at 23 months. 

6. Proctitis at 10 months, stricture at 5 years, rectovaginal fistula at 9 years. 

7. Ileitis found on abdominal exploration at 5 years, cystitis at 6 years, recurrent ileitis 
at 12 years. 

8. Cj'stitis at 3 years, severe hematuria at G years treated by cystotomy and diathermy 
excision of diseased area. 

9. Cystitis at one year, still present at 6 years; left hydronephrosis and functionless 
right kidney at 6 years and S montlis; left nephrostomy at 8 years. 

10. Cystitis at 5 years, functionless kidney at 8 years. Except as stated, the above 
patients rvere alive 10 to 14 years from primaiy^ therapy. 

Survival of Patients With Apparently Favoraile Cancers. — According to the clinical 
findings, 88 patients, 32 per cent of tlie 276 in this group, had tumors confined to the ceiTix. 
Sixty, 68 per cent, of them comprised 57 per cent of the five-year survivors, and 50, 57 per 
cent, of them comprised 62 per cent of the ten-year survivors. 

Late Pecitrrenae. — One patient in this group died of proved recurrence at 13 years and 
3 months, and another rvas alive with biopsied recurrence 13 years and 10 months after radia- 
tion. Previously! we had no proof of recurrence after the twelftli year. It appears that 
survival for 15 years may be the criterion of absolute cure for this type of cancer. 

1934 to 1938 (Table VI) 

During this interval there was no change in radium treatment. Two well-screened doses 
of 2,000 to 3,000 mg. hr. were most often employed. The total dose of x-radiation as given 
by Dr. Aleachen did not exceed 4,800 r. and much more often was 3,200 r. or less because of 
a fear of complications. Since October, 1937, one of us (R. D.) has administered the 
x-radiation. Tlie technique of 200-kv. therapy has been as follows: standard apparatus, 
50 cm. distance, filter of 0.5, mm. copper, an average of 5 treatments through each of 3 portals. 
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one 15 X 15 cm. anterior and two 10 x 15 cm. posterior-oblique, for an average total do.se 
of 6,000 r., measured witli swittering, given within a period of three weehs. The teclmique of 
1,000-kv. therapy was: 1,000 kv. con.<!tant potential, 70 cm, distance, filter of .3.0 mm. lead 
and 8.0 mm. copper, 15 to 38 treatments in about .3 weeks, delivered througli tlirce 10 x 10 cm. 
portals, one anterior and two posterior-oblique for an average, total dose of 7,500 r. measured 
vdth scattering. About one-third of the patients in this .series received x-radiation before 
radium. 

Deaths From Intercurrcnt Disease . — The cjiuses of the 22 deaths were: cardiovascular 
disease, 13 (2 luul diabetes) ; pneumonia, 3 (one of these followed’ laminectomy for perineural 
fibroma of the .spinal cord; no cer\ncal cancer was found at autop.sy) ; peritonitis, 2- (from 
perforated duodenal ulcer, and following operation for primarj* carcinoma of the iransver.se 
colon ; no cervical cancer was found at autop.sy) ; chronic ulcerative colitis, 3 (no cancer was 
found at autopsy) ; pulmonary embolus following chronic deep phlebitis of the leg, 3 ; 
meningitis from neglected middle-ear infection, 1; and suicide, 3. The cancx:rs of 33 of 
these patients had been classified as confined to the cervix. 

Deaths From Jrraduition. — (3) Mr.s. M. M, (28,836) died of pulmonary embolism 31 
days after resection of the rectosigmoid for necrosis developing 5 months after radium. 
(2) Mrs. M. T. V. (24,607) died of uremia from acute necrosis of the ureters 33 months after 
combined radium and x-rays. Her cancer had been early. (3) Mrs. G. C. (25,604) dicfl of 
pyelonephritis Jissociated witli severe irradiation cystitis 3 years and 6 months after combined 
treatment. (4) Mrs. I. iL O. (24,043) died of shock following reswtion for irradiation ileitis 
4 years and 2 months after combined therapy. 

Complications From Irradiation . — Minor cystitis and proctitis occurred in 6 patients 
who died within 5 year.s of first treatment. Thus far, 36 complications have developed in 27 
patients who were alive at 5 years: cy.stitis, 35; proctitis, 0; ileitis, 3; unilateral ureteral 
stricture, 3; bilateral ureteral stricture, 3; ve.«icovaginal fistula, 2; ureterovaginal fi.“tula, 2; 
and double fistulas, 3. The combination of irradiation followed by radical hysterectomy 
proved too stringent. Two of the patients so treated got vesicovaginal fistulas. One of them 
was cured by colpocleisis. A right ureterovaginal fistula and a stricture of the left ureter 
ensued in another who lost her left kidney and now has a ureterostomy. Right ureterovaginal 
fistula in another was treated by ureferosigmoidosfomy. Of those treated with radium and 
x-rays before November, 1637, two came to cy.stotomy and excision of necrotic bleetling ti.“.sue. 
The bilateral ureteral strictures of one patient relaxed without interference. Colostomy and 
later colpocleisis were a satisfactory .solution for the patient ■with double fistulas. The stenosed 
ureter in another was etTectivel^v dilated from above at the time a tempor.ary nephrostomy was 
made. Operation wiis successful in the three ca-^es of ilciti.s, resection having lienn performed 
twice and lateral anastomosis around a localizeil lesion once. Radiation with 200-kv, x-rays 
from the fiill of 3037 through 3038 has re.sulted thus far in one case of severe hematuria 
which clearfvl with repeated transfusions of whole blood. One patient treated with 3,000-kv. 
x-rays lo>t one kidney from pyeloncfihritis due to .stricture of a ureter. She had, however, 
been overtreated with radium, receiving 7,500 mg. hr. 

incuhnee of Favorable Cancers . — One hundred and thirty patients, 40 per cent of this 
series, had tumors that seemed to Im limited to the cervix. Ninety-five, 73 per cent of them, 
comprised 67 per cent of the 342 five-year survivors. Thus, between 303-t and 3038 there was 
a larger percentage of patients with a good prognosis and proportionately more of them 
wore tilive at five years. The disturbing revelation is that there was a smaller percentage 
of five-year survivor.- among tho.^e with more advanceil cancers. It appf'ars that the decreased 
incidence of compliwitions in this scrie.-; resulting from a reduction in the amount of x-niilia- 
tion wa.s ai-coinpanied by a failure to save more patients ivitli a jioor prognosis. 

Case.’! If'it/i Other Tumors . — At the time of cervical treatment one patient in tliis group 
had a ptrimary carcinoma of the breast and another had wide-pread peritoneal involvement 
with papillarp aep-norarcinomei of unJ.novn origin (her cervic.al growth was cjudermoid ). Two 
other cm-es of doable primary tumor.H are included above among those; dying from intercurrcnt 
di=eri-e. One of the five-year survivors had a papilloma of the bladder removed by fulgurti- 
lion two years after tr<-atment of In-r cervical cancer and a primary ceirdnomet of the bf/uhler 
removi-l at 4 years and (i month-'. (We have now encountered three primary rancer.s of the 
urinary IdiuMer in patient,- previom-ly irr,adi:tted for cancer of the co.nix or emlornetrium,; 

A primarv' rorcinermn of the' ovarij was removed from another }>ntient five vi-ars after radia- 
tion for ctiH'-cr of the cervix. 
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Table VI. Summary of Treatment and Results, CoNSECUTn’E Cases, 

1934 TO 1938, Inclusive 


TREATMENT 

NUMBER 

OF CASES 

OPERiV- 

TIVE 

DEATHS 

DIED OF 
INTEli- 
CURRENT 
DISEASE 
BEFORE 

5 YEARS 

' DIED FROJI 
ILIDIATION 
BEFORE 

5 YEARS 

UNTRACE- 
ABLE AT 

5 YEiVRS 

ALIVE 

AT 

5 YEARS 

Untreated 

12 


0 


0 

0 

Amputation of cervix 

1 

0 

0 

0 

0 

1 

Amputation of cervix; 

1 

0 

0 

0 

0 

1 

radium ; x-radiation* 

Hysterectomy 

5 

0 

1 


0 

4 

Hysterectomy ; radium 

o 

«> 

0 

1 

0 

0 

2 

Hysterectomy ; x-radia- 
tion* 

3 

0 

0 

0 

1 

O 

Radium; x-radiation"^; 

16 

1 

0 

0 

0 

8 

hysterectomy 

Radium 

32 

1 

1 

1 

0 

17 (53%) 

Radium ; 200-kv. 

191 

0 

l.l 

3 

0 

76 (40%) 

x-radiation* 

Radium; 200-kv. 

41 

0 

1 

0 

1 

19 (46%) 

x-radiationf 

Radium; 1,000-kv. 
x-radiationt 

23 

0 

3 

0 

0 

12 (52%) 

Totals 

328 

2 

(0.6%) 

22 

(7%) 

4 

(1%) 

2 

142 

(43%) 


‘Technique of Dr, John W. Meachen. Cases treated to November, 1937. 
tTechnique of Dr. 'Rlcliard Dresser (see text covering Table VI). 
^Technique of Dr. Richard Dresser (see text covering Table VI). 


Table VII. (Combined Results 


PERIOD 

NUMBER 

OF 

CASES 

ALIVE AT 

ALIVE AT 

ALIVE AT 



ALIVE AT 

5 YEARS 

10 YEARS 

15 YEARS 



I 30 YEARS 

1902-13 

83 

10, 12% 

6, 7% 

6, 7% 

6, 7% 

4, 5% 

4. 5% 

1914-18 

79 

15, 19% 

9, 11% 

7, 9% 

5, 6% 

3, 4% 


1919-23 

119 

27, 23% 

14, 12% 

10, 8% 

7, 6% 



1924-28 

226 

64, 28% 

48, 21% 

35, 15% 




1929-33 

276 

106, 38% 

81, 29% 





1934-38 

328 

142, 43% 






Totals 

1,111 

364, 33% 

158, 20% 

58, 11% 

18, 6% 




Total Salvage (Table VII) 

As is apparent from Tables I to VI, no statistical corrections liave been 
calculated. The figures for results are as low as can be made and their improve- 
ment over the years reflects better treatment despite the errors of commission 
and omission which will be discussed below. The results with radium and 
200-k\L x-radiation in patients treated from January, 19'34, to November, 1937 
(Table VI), were not so good as those in the 1929 to 1933 group. This is 
attributed to the reduction in the amount of x-rays because of the fear of compli- 
cations and a consequent failure to save some patients with more advanced 
cancers. 

Carcinomas of the Cervical Stump 

Fifty-eight patients, 5.2 per cent of the whole series of 1,111, had had a 
supravaginal hysterectomy performed pi’ior to the diagnosis of cervical cancer. 
Furthermore, 15 patients had had previous bilateral oophorectomy and 8 had 
had bilateral salpingo-oophoreetomy. Five more had had bilateral salpingectomy 
and two had had both tubes ligated. Thus, 30 patients, 2.7 per cent of the 
series, developed cancer in the cervix of a utei’us that had been rendered a 















8 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


comiiletelj" useless organ or one capable only of menstrual function. The impli- 
cation of these figiu'es is clear. 

Discussion 

Deaths and ConijjUcations From Irradiation. — As might be exiiected, thin 
patients have more often had complications than stout. A review of the damage 
done by therapy {v.s.) reveals the following errors: 

1. Overtreatment . — ^We no'w consider anything over 5,400 mg. hr. given 
in one application and anything over 6,000 mg. hi', given in tivo applications an 
overdose of radium. As we use radium, that is, with essentially all beta radia- 
tion screened back, we have learned not to leave any amount of it in for over 
thirty hours unless the indications of the situation outweigh the practical cer- 
tainty of complications. Despite these restrictions, excessive damage will ensue 
in some patients even if x-rays are not administered. The maximum relatively 
safe amount of 200-kv. x-radiation, wiien combined with, the above dose of 
radium, is 6,000 r., measured with scattering, about one-third of wiiich is de- 
livered to the center of the pelvis. According to our experience thus far, it 
appears that the maximum relatively safe dose of l,000-k\L x-radiation is about 
7,200 r., measured with scattering, about one-half of w'hich is delivered to the 
center of the pelvis. The maximum relatively safe daily dose of x-radiation is 
400 r. We feel, but have not proved, that it is better to give all radiation within 
six weeks and to administer x-ray therapy first except in cases with hemorrhage, 
wiiich is more quickly controlled by radium. If the above amounts of radium 
and x-rays do not destroj' a given cancer, it is likely that more will be ineffective. 
Of course we are constantly made aware that some patients can tolerate more 
irradiation than others and that some cancers respond better than others to the 
same dosage. 

2. Rctreatrnent. — j\Iistaking irradiation reactions, vi/., edema of the broad 
ligaments, shaggy rectal ulceration, and perirectal, rectovaginal, and vesico- 
vaginal thickening for persistent cancer, and giving further treatment has been 
a serious error of the past, although it is impossible to be certain that some re- 
treatnients may not have destroyed re.sidual cancer. In general, retrealment is 

' onlj' occasionally really beneficial and, at that, usually only for local vaginal 
recurrences. Hence it is safer to withhold additional therapy unle.ss the evi- 
dence for recurrence is convincing. , 

3. Pelvic Surgery hy the Abdominal Route After Heavy Irradiation. — One 
death in the 1929 to 1933 group followed an attempt to relea.se a stenosed ureter. 
Another patient in this group developed a ureteral stricture and later lost the 
function of its kidney from the combination of radiation and hysterectomy. One 
of the deaths in the 1934 to 3938 gi-oup was due to severe local sepsis followed 
by embolism, resection of the rectosigmoid having been performed after radium. 
It would have been safer to jicrform a colo.stomy. In 1936 one of us (O. V. -S.j 
tried the combination of preopei-ative in-adiation with half the usual amounts 
of radium and x-rays and then radical hy.sterectomy. The above-described 
complications made it seem wiser to give up the experiment. 

4. Delaying Operative Interference in the Hope That Complications Would 
Improve Spontanenxisly. — In retrospect it seems that nearly all the deaths wc 
have attributed to radiation could have been prevented by timely colostomy 
and/or divei-sion of the ureters. Since most of the deaths and potentially lethal 
complications were due to ureteral damage, the development of irradiation 
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Teactions is a signal for repeated intravenous pyelography and preparedness 
for surgery as long as the patient lives. We now know that ureteral stenosis 
can occur quickly and at any lime up to fifteen years after treatment. 

Treatment of Irradiation Complications. — ^^Vliile patients are being irradiated we have 
in recent years made it a point to increase their vitamin intake, especially of thiamine cliloride, 
but cannot state that they have liad less radiation sickness therefrom because the amount of 
such disturbance varies so much anyway in different patients. Acute postradiation pelvic in- 
flammations have been the cause of nearly all our immediate and early deaths. Fortunately, 
these have been fairly rare, but we have not yet treated them successfully. Because perfora- 
tion of the lower bowel is very likete involved, we think pelvic drainage and colostomy may 
be salutary, along with the modern antibacterial drugs. Irradiation proctitis: The tenesmus 
and pain, though usually of less than two months' duration, are difficult to relieve. One- 
grain opium suppositories inserted high in the rectum seem to be as effective as anytliing, 
along with the maintenance of soft stools. For the usual, not alarming bleeding, iron, liver 
and high-vitamin diet are prescribed. For the rare profuse and prolonged rectal bleeding, 
we have found repeated transfusions of whole blood best. The later strictures are gently 
dilated if they are causing partial obstruction in spite of careful catharsis and the patients 
are taught to maintain dilatation with a test tube. 

Irradiation cystitis: "We know of nothing that ndll hasten its regression or prevent 
recurrence, but at present are trying frequent instillations of purified cod-liver oil. The 
patients are given general and symptomatic treatment and watched both for ascending in- 
fections and ureteral blockage. Severe and recurrent hematuria is more easily controlled by 
bed rest and whole blood transfusions than by operative procedures. 

Vesicovaginal fistida from irradiation: In a very small e.vperience, colpocleisis lias been 
more successful than direct closure. 

Tectovaginal fsUda from irradiation: Attempts at closure have failed. Although those 
who have had colostomy realize how much more satisfactory it is, most patients refuse the 
operation. 

Doiihle fstidas: Providing the ureters arc functioning normally and the anal sphincter 
is competent, our experience with one case indicates that colostomy and later colpocleisis are 
good procedures. Left transverse loop colostomy is easier to perform than those lower down 
and just as satisfactory. 

Ureteral stricture: Beginning hydro-ureter and hydronephrosis pose a difficult prob- 
lem. Should immediate attempts at dilatation be understaken? Irradiation cystitis may make 
it impossible to find the ureteral orifices. The trauma of cystoscopic dilatation may cause 
complete blockage, yet dilatation has been apparently successfid in a few instances. On the 
other hand, spontaneous cure has been observed, even when bilateral stenosis was present. 
If one ureter is fimctioning normally and the other is becoming progi'cssively stenosed, would 
it not be better to sacrifice the kidney than to risk the dangers of implanting a pathologic 
ureter into the bowel or to give the patient the burden of a cutaneous ureterostomy or 
nephrostomy? Furthennore, implantation into tlie intestine may be interdicted by proctitis 
or a rectovaginal fistula. Eepeated study and weighing the above considerations in relation 
to age, general condition, and cancer prognosis will point to the best management. Evidence 
of renal infection or a rise in blood nonprotein nitrogen mean that the period of expectancy 
must be terminated. 

Status of Treatment. — Bonney,® who has reported on the largest number of 
radical operations in i*eeent years (500, of a total series of about 800 cases), had 
70 operative deaths. This figure, which does not include deaths from complica- 
tions or their treatment, is considerably larger than that for all the deaths in the 
above series (surgery, 16 postoperative deaths and 2 later deaths from intestinal 
obstruction; radiation, 8 early and 11 later deaths) plus the 19 patients with 
potentially lethal complications who were alive 5 to 15 years after primary 
therapy. Though we believe, but have not been able to ascertain, that radiation 
caused or hastened more deaths than we have listed above from that cause, Ave 
are sure they would not make the abox^e total mortality even approximate his. 
In his 300 most favorable cases he had 30 operative deaths. After performing 
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radical surgeiy, one of us (G. V. S.) is ahvays left with a feeling of dissatis- 
faction because the anatomy of the pehds makes a time “bloc” resection im- 
possible. It might be argued that pelvic metastases can be eliminated only by 
surgerj'. Although irradiation has not been proved capable of destroying pelvic 
metastases, the greater total salvage in consecutive cases coincident with the 
increased use of radium and x-rays is circumstantial evidence that it may do so. 

Of necessity one must resort to the radical operation in in.stances of 
operable, radioresistant cancers. There was only one such in this series so far 
as Ave could determine. At the Free Ho.spital for Women the radical operation 
is still occa-sionally perfoimied, beeau.se it is reque.sted, for purposes of instruc- 
tion, perhaps unconsciously as an exercise of surgical prowess, as a reaction to 
a run of irradiation complications or because other pelvic tumors, inflammation 
or endometriosis make it preferable to radiation. In cases of veiy early cancer, 
viz., Avhere the diagnosis is equivocal until biopsy, simple complete hysterectomy 
is likely to be perfonned to avoid radiation complications, Avith the exception 
of endocervical tumors, Avhich so often are more ad\mnccd than apparent from 
examination. In some of those A’erj' early cases Ave haAm found le.ss than the 
usual amounts of radium safe and curatye, both AA'ith and Avithout x-rays, but 
this procedure leaA'es a feeling of uncertainty. The facts derived from the above 
series again lead to the conclusion that for the great majorit 3 ' of patients the 
be-st treatment is a combination of radium and x-raAAs giA'en in maximum rela- 
tiA’elA' safe amounts, even at the cost of a small number of deaths and a large in- 
cidence of complications. 

Summary 

EleA'en hundred and eleven consecuth'e, previouslA- untreated, pathologicall.v 
confirmable eases of cancer of the uterine cerA'ix are revicAved. The jiercentages 
of patients avIio Avere alive five j'ears after finst treatment are as follows: 1902 
to 1913, 12; 1914 to 1918, 19; 1919 to 192-3, 23; 1924 to 1928, 28; 1929 to 193-3, 
38; 1934 to 1938, 43. The percentages of patients alive at ten j'ears in the 
same gi’oups to 1934 are: 7, 11, 12, 21, and 29. The percentages of patients 
alh'e at fifteen A'ears to 1929 are : 7, 9, 8, and 15. The improved results are due 
for the most part to the use of radium and x-rays. SeventA'-one per cent of the 
patients aliA'e five j'cars after treatment Avere alive at ten years, and 75 per cent 
of those alive at ten j'ears Avere aliA'c at fifteen j’ears. 

Two patients had proved recurrence betAveen thirteen and fourteen j'cars 
after irradiation. 

Deaths, early and late, from treatment and intercurrent disease are listed. 
Complications and their treatment are giA-en considerable attention, since the.v 
are such an important part of radiation therap.v. 

Four patients had another primaiy cancer at the time that of tlie ceiwix Avas 
treated and six later developed primary malignancies, Iavo of Avhich occniTcd 
in organs proviouslA- irradiated, nameh', bladder and rectum. 

Of the AA’hole series of 1,111 patients, 5.2 per cent had had a preA'ions supra- 
vaginal h A'.st erect omy and 2.7 per cent more had had tubes or ovaries or both re- 
moA-ed or tubal ligation. 
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A TRANSPLANTABLE RAT TUMOR- 

Ruth M. Watts, Ph.D., and Fred L. Adair, Chicago, III. 

(From the Department of Obsteirica and Gyccology, The University of Ghieago) 

N VIEW of tlie relationship of Jiormones to tumor fonnation and its 

hearing upon clinieal problems, it seems worth while to report tlie 
occurrence of a transplantable rat tumor arising in a colony of ovaricc- 
tomized rats used for the assay of e.strogens. Although there is no di- 
rect evidence that the tumor aro.se as the result of the administration of 
estrogen, this possibility is supported by the higher incidence of tumors 
and tumorlike growths in this colony than in the stock colony. The use 
of estrogen in this colony varied from the procedure commonly emjiloycd 
in producing tumors experimentally in that the estrogen was admin- 
istered in physiologic doses intermittently over a long period rather 
than in a high dosage or by continuous treatment. According to 
Lipschiitz the factor of timing is important in the production of tumors 
with estrogens. IMuch of the work on the relation of estrogens to tumor 
development has been concerned with mammary and connective tissue 
tumors, and often large doses of e.strogens have been given for piulongcd 
periods. The occurrence of spontaneous tumors in rats has been re- 
viewed by Curtis, Bullock, and Dunning,^ j\rcEuen,= Rateliffe,'^ Jenney,'‘ 
and others. Various rat sarcomas have been found to be transplant- 
able, McEuen” has reported the occurrence of cancer in rats treated 
with estrone and has transplanted a spindle-cell tumor through 15 gen- 
erations. 

Our transplantable tumor is a sarcoma. It arose in the mesentery, 
but not in the usual site of the lymjihosarcomas of tlie lym])h nodes at 
the ileocecal .iunction. It was readily transplanted by transfer of a 
fragment of tissue or by the inoculation of a sus]icn.sion of tissue and has 
been carried through 24 generations. It showed a high incidence of suc- 
cessful transfer. The transjilantcd tumor grew rapidly and more than 
half of the hosts failed to survive thirty days. 

This work was undertaken not only because of our general interest 
in the field of the relationship of hormones to tumor format ioiF'® but 
also in hope that an ovarian tumor might be induced which could be 
used to further our study on the relation of liormoncs to ovarian 1u- 
mors.'’’ 

History of Rat Colony and Tumor Incidence 

Siock Colony . — The colony of rat.s in wliich this tumor arose and 
with wliich it was continued was a Wistar .strain which had been carried 
on in this laboratory .since 11)30 without interbreeding with other strains. 
The diet consisted of a modified Steenbock diet sui>plementcd with 
bread, milk, ground beef, and lettuce, but later the slock rats received 
calf meal. 

A.s.sot/ Colony of Ovaricciomized lials . — A colony of adult ovariec- 
tomized rats was niaintained for the pui'ixisc of assaying estrogens in 

•This work hns hc^n Oono iimlcr a entnt from thf StiiiOt fr>r 

MtHlIcnl Kos. arch of tlio l‘niv<>r.«lty of Chioaco. 
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the course of other investigations on the metliods of assaj' of estrogens, 
excretion of estrogens in toxemia of pregnancy,*' and occurrence of es- 
trogens in ovarian cyst fluids."- ' During the period 1934 to 1941 there 
Avas a total of more than SOO rats in this group. At the time of castra- 
tion these rats Aveighed, on the aA-erage, 160 grams. Protocols on these 
animals include the dosage and preparations administered, dates of in- 
jection, response, and disposal of the animal. Tliese rats receh-ed crys- 
talline estrone, extracts of pregnancy urine and oA-arian cyst fluids, 
usually administered .subcutaneously in oliA'e oil but occasionally as 
aqueous preparations. The ints received physiologic doses of these 
substances. After a positive response an animal Avas not used again 
for tAVO Aveeks ; after a negatiA-e re,sponse it Avas used the folloAving Aveek ; 
after tAV’o negative responses it AA-as given a priming dose of approx- 
imately 2 rat units of estrogen (pregnancy urine extract). Assay rats 
Avere used for about one A-ear. As rats became irresponsive or old tlie 
a.ssay colony Avas replenished A\'ith young rats. When the need for the 
colony diminished the last group AA-as retained longer than usual. In 
this final group three malignant-appearing tumors Avere found. These 
AA-ill be discussed later. 

Tumor Incidence. — In revieAA-ing the disposal records of the breed- 
ing and stock colony, 32 instances (2.8 per cent) of tumors AA-ere re- 
corded in 1,144 records. Of these, 18 (56.3 per cent) AA-ere mammary 
tumors and 4 (12.5 per cent) AA-ere intraperitoneal tumors. None AA-as 
similar to the tran,splantab]e tumor AA-hich is the subject of this report. 

In revieAA'ing the protocols of the entire assay colony it AA-as noted that 
of the 743 Avitfi autopsy reeord.s, 47 (6.3 per cent) had deA-eloped tumors 
or tumorlike groAvths. Tliese Avere as foiloAvs: 14 subcutaneous at the 
injection site, 10 in tlie region of the neck, 8 intraperitoneal, 4 kidney, 
2 A-aginal, 1 each, mammary, adrenal, and thoracic caA-ity, 5 gastro- 
intestinal tract, and 1 ‘‘oil CA-.st.” 

The subcutaneous gi-oAvths appeared usually as lumps at the injec- 
tion site and AA-ere sometimes as.soeiated Avith small “oil cysts.” They 
AA-ere either cystic, firm fibrous tissue or friable malignant-appearing 
tissue. They attained sizes as great as 4 by 5.5 by 6 cm.^ One of these 
tumors AA'as "transplanted (see Rat FP 0.13" beloAv). The intraperitoneal 
tumors AA-ere of a miscellaneous nature. One of these (Rat FP 03®) is the 
subject of this report and one other (Rat FP 0456'*) is described beloAv. 

The incidence of pathology aa-rs .somcAvhat higher than in the .stock 
colony. At no time Avas there any evidence in either colony of tumors 
of a parasitic or infectious origin, and no spontaneous sarcomas Averc 
ob.sci’A'ed such as desei-ibed by l^IcEuen" and Jenney.'* 

Transplaniution of Tumors . — One tumor in a slock rat and three 
tumoi-s arising in this a.ssay colony of oA'ariectomized rats appeared 
to be malignant and Avere tc.sted by transplantation. 

Rat FP 03^. — The tumor arising in the mesentery of this ovariee- 
tomized rat is the subject of this report and Avill be discu.ssed in de- 
tail. The tumor aa-rs easily tran.splanted and Avas ti-ansferrcd through 
24 generations Avithin tA\-cnty-.seA'cn months. 

Rat FP OJ.56\ — This ovariectomized rat had tAvo subcutaneous cysts 
on the back in the region of the injection site, and a tumor approx- 
imately 1 by 2 by 4 cm. adjacent to, and partially obliterating, the 
caudate lobe* of tlie liver. Both the liA-er tumor and the subcutaneous 
tumor resembled in CA-ery Avay the tumors observed fi-om the transfer 
of the tumor found in Rat I’P 03'. TAventy-lAvo millilitei-s of ascitic 
lluid Avere obtained. The liver tumor Asms transb-rred liy the emulsion 
technique thi-ough three generations but the one tumor transferred to 
the fourth generation failed to “take,” The tissue rc.sembled a sar- 
eoma. 

Rat FP 013' Avas an a-^say rat Avith a subcutaneous tumor 1 by 2 by 2 
cm. This tumor Avas composed of numerous loenles, some of Avhieh 
contained a milky fluid. The tissue A-aried from nodular firm tissue to 
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friable hemorrliagic tissue and appeared to be malignant. Micro- 
scopically it resembled the sarcoma of Eat FP 03® and the tumor of 
Eat FP 0456'*. Three transfers of tliis tumor were not successful. 

Rat FP 25‘^ was a female rat from the breeding colony. The tumor 
arose in the vagina and microscopically it did not resemble the tumors 
which appeared in the assay rats. All three of the primary transfers 
were successful but 16 transfers in tbe second generation failed. 

Description of Tumor 

History of Host. — A normal young adult rat, FP 03®, was bilaterally 
ovariectomized, and after twelve days estrogen injections were begun. 
Within the next seventy-two weelfs the rat received 51 injections of 
estrogen in oil ; of these, 11 were crystalline estrone, 23 pregnancy urine, 
17 "priming doses” of pregnancy urine extracl, and one an extract of 
ovarian cyst fluid. Twenty-four extracts gave positive responses and 
27 negative. Injections were such that a positive response was obtained 
every second or third week. Two weeks after the last injection the rat 
Avas sacrificed because of a large tumor distending the abdomen. 

Gross Description. — The fumor arose in the mesentery and invaded 
the intestinal Avail. It did not arise in the lymph nodes at the ileocecal 
junction. The tumor measured 5 by 5 by 5 cm. It Avas irregular in 
shape and shoAved cystic structures tAvo of Avhieh contained 37 ml. and 
45 ml. of Avatery fluid, respectively. Some of the solid portions Avere 
hemorrhagic friable tissue and others pale yelloAv friable tissue Avhich 
Avas somcAAdiat translucent. 

Microscopic Description of Original. — ^Fig. 1 is a photomicrograph 
(x370) of the portion of the tumor from AA'hich tissue Avas taken for the 
original transfers. Tlie cellular stracture is uniform and resembles a 
round-cell sarcoma. The cells stain deeply AAuth hematoxylin and 
eosin stain and often sIioav many stages of mitotic division. There is a 
characteristic tendency for a rosettelike arrangement of the cells. Pig. 2 
is the same microscopic section as shoAAm in Fig. 1 but at x450 magnifi- 
cation. While the exact character of the tumor may be questioned, 
morphologically it appears to be a sarcoma. 

Microscopic Exanmmtion of Transferred Tumor. — klore than 160 
microscopic examinations liaA’^e been made of transferred tumor tissue, 
representing tumors in various sites and in the eleven lines carried on 
from the original tumor. All lines AA^ere similar. Irrespective of the 
site of the tumor, the tissue characteristics remained constant through 
24 generations. Neither A’^ariations in the cell picture nor auA' tendency 
to change of type AA’^ere obseiwed. The tissues Avere fixed in Zenker’s so- 
lution and stained AAutli hematoxylin and eosin. Tumor Line 2 Avas fol- 
loAved microscopically in 24 generations. The pliotomicrographs of the 
original tumor are shoAvn in Figs. 1 and 2; the tenth generation and the 
tAventieth generation of Line 2 are shoAvn in Figs. 3 and 4, respectively. 

Transplantahility. — It Avas possible to ti’ansfer this tumor by im- 
plantation of fragments of tissue or by the injection of a suspension of 
tissue. This Avas accomplished either subcutaneously or intraperito- 
neally. The tumor Avas carried on in eleven lines : three lines Avere f ol- 
loAved for 10 generations, one for 12, one for 17, one for 19, two for 21, 
tAvo for 22, and one for 24. The tissue characteristics remained the same, 
but the ease of transfer increased Avith repeated tran.sfers. No line died 
out spontaneously and no regression of the tumor Avas ever observed. 
There Avas no evidence that the tumor Avas infectious in nature and it 
never appeared elseAAdiere in the colony. Cultures of the tumor tissue 
Avere negatiA^e and the tumor aa'RS transmitted only by inoculation or 
transplantation of tissue. The tumor invaded other tissues but there 
Avere no proved instances of metastases. HoAvcA^er, more than half of 
the hosts died Avithin less than thirty days after receiving a transfer 
of the tumor tissue. 
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Bacteriologic Examination 

In order to rule out the possibility of an infectious nature of tlic 
tumor and the subsequent transmission in this way, baeteriologic ex- 
aminations'' have been made of the tumor tissue. Fifteen tumor hosts 



Fig. 1. — Original tumor from the mesentery of Rat MP 03®. (X370.) 



2. — Origin il tumor from tiie mf»-tntfry of Rat AIP 03'. Same microscopic Ffc- 
tion :>'■ slioun in Fig. 1. (Xl-'>0,) 


have been examined. Twenty-lliree examinations were made of the tu- 
mor ti.ssue from tumoi-s in variou.s states of development or from dif- 
ferent ])arts of the .same tumor. Nine .specimens of ascitic tluid were 
examined. The atres of the tumor.s. as represented by the time elapsing 
after the tninsfer of the tumor tissue to the host, were 8, 8, V.i, 17, 20, 

•\\V ar- in>hM. a l'> Di. Lncllc H’u- foi t»n -c « xiimlri ition'-. 
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24, 29, 30, 31, 45, and 49 daj^s. The generations represented were 11, 
14, 15, 16, 17, 18, 20, and 21. No organisms were foinid in direct smears 
made from the tumor tissue or the ascitic fluid and stained witli Gram’s 
or acid-fast stains. Cultures made on blood agar plates and in Eosenow’s 
brain broth medium showed no growth. 






















Y‘ 




' 1 

t j- 




4. — Omental tumor in Bat MP 136= twenty-two days after transfer. Generation 

20 of Line 2. (X335.) 


Filtrates From Tumor Tissue 
\ 

In studying the nature of the transmission of the tumor, filtrates 
were made from the tumor tissue. In the first experiment a suspension 
of an omental tumor was used and the filtrate prepared by filtration 
through a Berkefeld filter “V.” Three rats received filtrate equivalent- 
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to 200 mg. of tissue and shoived no evidence of tumor ffrowtii at autopsy. 
In control groups, all three rats receiving 200 mg. of tissue, two of three 
rats receiving 100 mg., and two of three rats receiving 25 mg. developed 
tumoi’s. Three of four rats which received tissue suspension equivalent 
to 100 mg. of tissue, but which was incubated for five hours at room 
temperature, developed tumors also. 

In the second experiment a filtrate of a tumor enveloping the caudate 
lobe of the liver was prepared by filtration of a suspension of li.ssuc 
through a Pyrex sintered glass filter ('^fine”). One rat received an 
amount of filtrate equivalent to 50 mg. of tissue and one an amount 
equivalent to 100 mg. of tissue; both failed to develop tumors. Three 
of the four controls which received 100 mg. of tissue developed tumors. 

In the third experiment the filtrate .was made from an omental tu- 
mor by filtration through a "fine'’ Pyrex sintered glass filtei*. The 
four rats receiving 100 mg. of tis.sue developed tumors, but 3 receiving 
filtrate equivalent to that amount of tissue were all negative. 

In the fourth experiment the filtrate was obtained by pas.sing a sus- 
pension of an omental tumor through a Berkefeld filter “V.” Three 
paii-s of control rats received amounts of tissue suspension containing 
10, 25, and 100 mg. of tissue, re.speetively, and all developed tumors. 
Two rats received filtrate equivalent to 100 mg. and tiro equivalent to 
200 mg. of tissue, and these were all negative. 

Since no tumors developed from either of these filtrates, it would 
seem that the factor producing these tumors was not present in a sterile 
filtrate obtained from Berkefeld filtration or in a cell-free, nonsterile 
filtrate passed through the sintered glass filter. 

Techniques of Transfer 

Hosts . — The hosts were .selected with respect to sex, weiglfi, and age. 
In routine transfer of tlie tumor three adult hosts were used. 

Tissue Transfer Method . — The first transfers of the tumor were made 
by implantation of small fragments of tissue, approximately 2 by 2 by 
2 mm. The transfers were made either by implanting subeutancou.sly or 
by embedding in the ovarian fat using sterile technique. This method 
was employed only in the early work. 

Tissue fS^ispensioii Method . — A weighed amount of tissue was macer- 
ated with fine-tipped surgical scissor.s, using aseptic condition.s, until 
it would pa.ss througli a No. 39 hypodermic needle. TJiis macerated 
tis.sue was suspended in a known amount of physiologic saline .solution- 
so that 1 or 2 ml. of suspension contained the required amount of tissue 
to be inoculated. The amount of ti.ssuc transferred varied, and amounts 
as low a.s 0.5 mg. were used. In tJie routine transfers, 300 mg. of tissue 
were used. This amount was undoubtedly excessively large but since 
this amount was adopted as a .standard procedure early in the investiga- 
tion, it was continued for unifoi-miiy. Transfers were u.sually not made 
until the host died or was sacrificed because of a terminal condition. 

Incidence of Successful Transfer 

The incidence of successful transfer of tlio transplanted tumor i.s 
shown in Tabic I. The <hita have, been compiled in regard to the sex 
but not the age of the liost, and as to whether or not a weighed amount 
of tissue was transferred. In early work the tis'<ue transferred was not 
weighed, but the amounts were con)paj-nble to those used later. In gen- 
crab the liosts were adult, and three rats wez'e used for each tissue trans- 
fer. The transfers were all made by intra])enloneal injection of a .sus- 
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pension of tissue as described above. Of the 1,171 transfers, 839 (71.7 
per cent) were successful, irrespective of the amount of tissue inoculated. 
Of the 764 transfers made to male hosts, 550 (72.0 per cent) were suc- 
cessful, and of the 407 transfers made to female hosts, 289 (71.0 per 
cent) were successful. In the group in which transfers were made with 
weighed tissue, 444 (76.4 per cent) of the 581 males and 195 (73.9 per 
cent) of the 264 females developed tumors. In routine transfer of the 
tumor, 100 mg. of tissue were transferred. These data appear also in 
Table I. Three hundred and fifty-three (81.0 per cent) of the 436 trans- 
fers were successful. Of the 318 male hosts, 257 ( 80.8 per cent), and 
of the 118 female hosts, 96 (81.4 per cent) developed tumor. These 
data form the basis for Table II, but the incidence of ‘‘takes” differs 
slightly because only hosts allowed to survive at least thirty days are 
included, and hosts receiving three tissues which gave entirely negative 
responses are excluded. The data for males are based on 105 tumor 
tissues and for the females on 44 tissues. The data indicate that there 
is no sex difference in respect to the incidence of successful transfers. 

Table I. Incidexce of Successful Transfers 


TUMOR TISSUE 1 


MALES 



FEMALES 



TOTAL 





NO. 

% 


NO. 

% 


NO. 

% 

TRjVXSFERS 

NO. 

NO. 

POSI- 
TIVE ' 

POSI- 

TI\'E 

NO. 

POSI- 

TIVE 

POSI- 
TIVE 1 

NO. 

POSI- 

TIVE 

POSI- 

TIVE 

Amount 

181 

5S1 

444 

76.4 

264 

195 

73.9 

845 

639 

75.6 

weighed 

Amount not 

113 

183 

100 

57.9 

143 

94 

05.7 

326 

200 

61.3 

weighed 

Total 

294 

704 

550 

72.0 

407 

289 

71.0 

1,171 

839 

71.7 

100 rag. 

137 

318 

257 

80.8 

118 

96 

81.4 

436 

353 

81.0 


Table II. Survwal Period of Hosts ItECEmNO 100 Mg. of Tumor 



AIALE HOSTS 

% OP 

NO. % POSITIVE 

GROUP 

FEMALE HOSTS 

%OF 

NO. % POSITIVE 

GROUP 

TOTAL GROUP 

% OF 

NO. % POSITIVE 

GROUP 

POSITIVE TRANSFERS 










Survival Peidod 

0-19 days 

31 

- 11.4 

13.5 

12 

10.9 

13.6 

43 

11.2 

13.5 

20-29 days 

101 

37.0 

43.9 

35 

31.8 

39.8 

136 

35.5 

42.8 

30 or more days' 

98 

35.9 

42.6 

41 

37.3 

46.6 

139 

36.3 

43.7 

Total 

230 

84.3 

100.0 

88 

80.0 

100.0 

318 

83.0 

100.0 

NEGATITO TRANS- 
FERS 

43 

15.7 


22 

20.0 


65 

17.0 


TOTAL 

273 

100.0 


110 

100.0 


383 

100.0 



Survival Period of Tumor Hosts 

The survival period of tumor-bearing rats is shown in Table II. In 
this group, 383 rats received intraperitoneal inoculations of 100 mg. of 
tumor tissue and were allowed to survive at least tliirtj* days. Of this 
group, 318 rats (83.0 per cent) showed successful transfers. Of the 
273 transfers made to male hosts, 230 (84.3 per cent) were successful, 
and of the 110 transfers made to female hosts, 88 (80.0 per cent) were 
successful. These transfers were made from 127 tumors; three tissues 
which did not “take” have been omitted. Of the entire group of 383 
hosts, 43 (11.2 per cent) survived le.ss than twenty days, after inocula- 
tion with tumor tissue, 136 hosts (35.5 per cent) survived between 
twenty and twenty-nine days, 139 hosts (36.3 per cent) survived longer 
than thirty daj's, and 65 hosts (17, per cent) were negative. The sur- 
vival period has lieen determined by the death of the host or by a ter- 
minal condition necessitating sacrificing the animal. 

In the group of 318 successful transfei’s, 43 hosts (13.5 per cent) 
survived less than twenty days, 136 hosts (42.8 per cent) survived 
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twenty to twenty-nine days, and 139 hosts (43.7 per cent) survived 
more than thirty days. The survival period is dependent not only upon 
the extent and involvements of the tumor but also upon the location and 
character of the tumor and the ease with which it, ruptured causing 
extravasation of blood and exsanguination of the host. 

Sites of Tumor Development 

In determining the incidence of the sites of tumor development, a 
group of 179 hosts surviving less than thirty days has been used. This 
is the same group that appears in Table II. The ho.sls all received 
intrap eritoneal inoculations of a suspension of 100 mg. of tumor tissue. 
One hundred and twenty-seven tumors were transferred. The tumors 
which were transferred occurred in the following sites: omentum 76, 
liver site 25, mesentery 14, genital fat 7, diaphragm 2, peritoneal im- 
plant 1, thoracic cavity 1, region of the kidney 1. The microscopic ap- 
pearance of the tissue Avas the same regardless of the site of the tumor. 


Table III. Incidence of Sites of Tumors in Hosts Surviving Less Than 

Thirty Days 


NO. OF TUMORS IN HOSTS SURA’mNG 

LESS THAN oQ-SO 

20 DAYS 

INCIDENCE 

TOTAL NO. IN HOSTS 

OP TUMORS % 

TUilOR SITES 

Omentum 

43 

133 

176 

98.3 

Liver site 

40 

131 

171 

95.5 

Genital fat 

40 

lie 

156 

87.2 

Mesentery 

36 

113 

149 

83.2 

Implants 

Peritoneum 

33 

95 

128 

71.5 

Xiphoid process 

18 

52 

70 

39.1 

Diaphragm 

24 

67 

91 

50.8 

Subcutaneous 

13 

40 

53 

29.6 

Intestinal tract 

6 

17 

23 

12.8 

Kidney region 

2 

6 

8 

4.5 

Kidney 

0 

6 

6 

3.4 

Spleen 

0 

4 

4 

2.2 

Thoracic cavity 

0 

3 

3 

1.7 

Stomach 

0 

1 

1 

0.6 

Total number of sites 

255 

784 



NUMBER OF HO.STS 

43 

136 

179 



The various sites Avhere tumors developed are enumerated in Table 
III and include the omentum, liver site (liver and regions adjacent) 
genital fat, mesentery, intestinal tract, kidney, spleen, stomach, dia- 
phragm, implants on the peritoneal Avail, implants over the xiphoid 
process, along the back near the kidney, thoracie cavity and subcu- 
taneous tissue. According to this classification, 1039 tumor sites Avere 
observed in the 179 hosts Avhich failed to survive thirty days. The in- 
cidence of tumoi’s in these Amrious sites is shoA\m in Table III. The 
highest incidence is in the omentum: 176 of 179 hosts (98.3 per cent) 
dcA'cloped omental tumors. Tumors of the liA’^er, around the liver, or 
groAving betAveen the lobes Avere found in 171 ho.sts (95.5 per cent). One 
hundred and fifty-six hosts (87.2 per cent) Avere found to have tumors 
involAung or replacing the fat a.s.sociated Avith the genital organs. Site.s 
other than those listed haA'c been obserA'cd, but AA'ith amounts of inocu- 
lated tissue other than 100 mg. Among those tumors Averc tumors of 
the ovaiy, te.sti.s, uterus, seminal A'esiele, tliATnus, lymph nodes, heart, 
and lung. 

The incidence of the number of different sites in Avliieli the lumoi-s 
developed is slioAvn in Table R". The greatest number of different sites 
observed in one host Avas ten. The highest incidence Avas shoAAUi for seven 
sites. TAventy-six and three-tenths per cent of the hosts .sliowcd tumors 
in ECA-en sites; 87.1 per cent shoAved tumors in four to eight sites; 89.9 
per cent had tumors in more than three sites. 
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Table IV. Incidence of Number op Sites of Tumor in Hosts Eeceiving 100 Mg. 
Tissue and Surviving Hess Than Thirty Days 


NO. OP SITES 

INCIDENCE 

NO. OP HOSTS 

% 

1 

3 

1.7 

2 

3 

1.7 

3 

12 

6.7 

4 

23 

12.8 

5 

27 

15.1 

6 

40 

22.3 

7 

47 

26.3 

8 

19 

10.6 

9 

4 

2.2 

10 

1 

0.6 

Total 

179 

ibo.o 



Pig. 5.— Sites of tumor formation. Drawing of Rat MP 67 twenty-one days after 
intraperitoneal transfer of a suspension of tumor tissue. Tumors are represented by 
shaded areas. 


The sites of the tumor development are illustrated in the drawing 
of Rat MB 67, Pig. 5. This rat was sacrificed twenty-one days after 
inoculation because of a terminal condition. The abdominal cavity was 
distended with tumors and there was 10 ml. of blood-tinged ascitic 
fluid. There was a large tumor of the omentum, composed of nodules 
which had fused. The genital fat was almost completely replaced bj^ 
tumors. There were numerous tumors throughout the mesentery. The 
liver was studded with small implants and one lobe of the liver was 
obliterated. The tumor on the diaphragm had penetrated and was grow- 
ing in the thoracic cavity. There were many implants on the peritoneal 









20 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


wall (not shown) and on the kidney. This illustrates the extensive in- 
volvement connnonh* observed when transfers are made by intra- 
peritoneal inoculation of a suspension of tissue cells. 

Effect of the Amount of Tissue Transferred Upon the 
Success of Transfer 

Although most of the transfers Avere made Avith 100 mg. of ti.ssue, 
adopted as standard procedure, .smaller amounts liaA'e been transferred 
successfully. The effect of tlie amount of ti.s.sue transferred upon the 
success of the transfer is shoAAm in Table V. These are the same data 
as appear in Table I. Four hundred and thirty-six rats reeeiAmd trans- 
fers of 100 mg. of tissue and 237 reeeiA'ed tissue in the amounts of 0.5, 
0.8, 1, 2, 5, 10, 25, 40, and 50 mg. When differing amounts of tissue 
Avere used, the percentage of “takes” Amried betAA'een 61,1 and 100. 
Hosts receiving 5 mg. of ti.s.sue or less shoAved 74.2 per cent of “takes,” 
those AAuth 10 to 40 mg., 65.9 per cent, and those Avith either 50 or 100 
mg., 81.0 per cent. The entire group receiving 40 mg. or less .shoAA'ed a 
loAver percentage of “takes” than the groups AAuth 50 and 100 mg,, hut 
there seem to be no trends Avithin that former group. 

Table Y. Eefkct of AArouxT of Tissue Tbaksferbed Upon the Success of 

Transfer 


Tr.AN.SFERS 

AMOUNT OF 

NO. 

HOSTS 

NO. 

POSITIVE 

% 

posiTira 

0.5 

9 

16 

11 

68.8 

0.8 

1 

5 

5 

100.0 

1 

9 

22 

14 

03.6 

2 

‘ 2 

6 

0 

83.3 

5 

7 

17 

14 

82.4 

10 

13 

36 

22 

61,1 

20 

10 

.33 

21 

63.0 

25 

8 

19 

14 

73,7 

.30 

1 

2 

2 

100.0 

40 

10 

39 

26 

06,7 

50 

4 

42 

34 

81.0 

100 

137 

436 

353 

81.0 


Increase in the Transplantability of the Tumor 

If these data iire.sented aboA'e are .summarized, using onlj’’ tran.sfers 
in Avhicli three hosts Avere used for each tis.sue, 93 groups of males and 
28 groups of females are obtained. The male hosts Iuia'c been divided 
into tliree chronological groups of 31 groups of three hosts each. In the 
earlic.st grou]) (ttroup I) 10 of the 31 groups (32.3 per cent) .shoAved 
all three of tlie transfei-s succe.ssful in each group, in the intermediate 
gronj) (tJrou]) II) 51.6 per cent, and in the la.st group (Group III) 
74.2 per cent. In the remaining groups some trairsfers in each group 
of three Avere negatiA-e. The percentage of .succe.ssful “takes” for Group 
I was 72 (67 of 93 transfei-s). for fJroup II, 79.6 (74 of 93 transfei's), 
and for Grouj) III, 90.3 (84 of 93 transfei-s). These data seem to 
indicate an increase in the ease of transplantability Avith repeated trans- 
fer of the tumor. Dui-ing the entire })eriod 49 (52.7 per cent) of the 
93 g-ronps .showed three succe.ssful transfers in each group of three host.s, 
and 225 (80.6 per cent) of the 279 Iran.sfex-s Avere succe.ssful. Dunng the 
same jicriod 28 groups of three females each receiA-ed transfer of turnor 
tis'<iU‘. .Seventeen (6f).7 ])er cent) of the 28 groups of three .showed all 
three transfer.s of ea<‘h grouj) successful, and 67 (79.S per cent) of the 
.''d transfer.s. The males rcceiA'ed tnuisfei's from 92 ti.s.sues and the 
f(-maies from 28 ti.ssucs. u.sually the .same tissues as received by the male 
.hosts. TIh'.sc <lata ajipear in Table VI. 
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Table VI. Increase in the Transplantability or the Tumor 




NO. 

NO. OP ] 
GROUPS 
OF 3 

GROUPS ALL 
POSITIVE 

GROUPS POSITIVE 
AND NEGATIVE 

TOTAL 

TRAN.SFERS 



HOSTS 

NO. 

% 

NO. 

% 

NO. 

POSI- 

TIVE 

% 

POSI- 

TIVE 

Male Hosts 
Group I 

30 

93 

31 

10 

32.3 

21 

67.7 

67 

72.0 

Group 11 

31 

93 

31 

1(1 

51.6 

15 

48.4 

74 

79.6 

Group III 

31 

93 

31 

23 

74.2 

8 

25.8 

84 

90.3 

Total 

92 

279 

93 

49 

52.7 

44 

47.3 

225 

80.6 

Female Hosts 

28 

84 

28 

17 

60.7 

11 

39.3 

67 

79.8 


Course of the Tumor Development 

In order to study the mode of transmission and the rate of growth 
of the transplanted tumors, transfers liave been made to a group of 
rats and four or five rats have been sacrificed at various time intervals 
Three such groups were inoculated for this purpose. 

Experiment 1 . — Four groups of five male rats weighing 205 ± 5 grams 
were used as hosts. Each host received an intraperitoneal inoculation of 
2 ml. of a suspension of tumor tissue equivalent to 100 mg. of tumor. 
The tumor used was characteristic soft friable tissue from an omental 
tumor of the thirteenth generation obtained 103 days after inoculation. 



Pig. 6. — ^Drawing of an omental tumor in Rat MP 23= seven days after intrapei i- 
toneal transfer of a suspension of tumor tissue. Shaded areas show early tumor ana 
the plain areas the connecting membrane of the omentum. 


Development at 7 days : Five rats were sacrificed on the seventh day 
after inoculation. All showed definite tumor development in the 
omentum in the form of small nodules which followed the blood supply, 
giving the tissue a lacelike appearance. This is illustrated by the draw- 
ing of Rat MP 23^ (Fig. 6). The omental tumor measured 4 by 6 cm. 
and was composed of 1 to 3 mm. nodules along the blood vessels, held 
together by the very thin sac of the omentum. The nodules were firm 
pale tissue. There was also a tumor in the genital fat. The omental 
tumor of Rat MP 24^ was less extensive than that of Rat IMP 23“ but 
there was a 5 mm. tumor over the xiphoid process which was of a more 
advanced stage and was hemorrhagic. The omental tumor of Rat i\IP 
25“ was similar to but showed fewer nodules than Rat ]\IP 23“ ; there 
was a 5 mm. tumor in the genital fat; the membrane over the caudate 
lobe of the liver had several beginning tumors. The omental tumor of 
Rat MP 26^ differed from that of Rat MP 23^ in that the nodules com- 
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prising it were larger and firmer and the growth extended to the mem- 
brane surrounding the spleen and adjoining the stomach. A tumor 
was present in the mesentery. In Rat J\IP 27^ the omental tumor was 
similar to Rat MP 23^ but the membrane surrounding the caudate lobe 
of the liver was extensively involved. There was no evidence of an in- 
flammatory process in any of these rats. 

Development at 14 days: In the group of five rats sacrificed at the 
end of 14 days, two were negative. Tlie tumors of the other three were 
similar to those of the previous week lint showed more advanced de- 
velopment and a small amount of ascitic fluid. In Rat 1\IP 28^ the 
omental tumor was composed of nodules 1 to 5 mm, in diameter, and the 
larger nodules were soft friable pink tissue. Small tumors were found 
surrounding the spleen, on the .spleen, in the genital fat, and at the 
injection site. The omental tumor of Rat MP 37^ was less extensive and 
was composed of flat nodules ; there was a 2 mm. tumor on the caudate 
lobe of the liver. Rat ]\IP 38^ showed rapid tumor gi’ovdh. The firm 
nodules of the omental tumor were 1 to 8 mm. in diameter and gave a 
nodular rather than laeelike appearance to the tumor. The tumor grow- 
ing around the spleen was advanced, consisting of soft hemorrhagic tumor 
tissue. There were peritoneal implants, implants on the liver, and two 
approximately 5 mm. tumors in the mesentery. The omental tumor- 
was transferred to three male rats (approximately 260 grams) . In spite 
of tlie relatively early development of the tumor, 100 mg. of the tissue 
produced extensive tumors in the hosts and they reached a terminal 
stage in 23, 28, and 41 days, respectively. They were distended with 
64, 48, and 100 ml. of ascitic fluid, respectively. Extensive tumor forma- 
tion was found in the omentum, mesentery, genital fat, liver .site, peri- 
toneal -wall, and the diaphragm. 

Development at 21 daj^s: The five hosts sacrificed at 21 days after 
inoculation showed advanced and extensive tumor development, as 
illustrated by Rat I\IP 56® in Pig. 7. When the tumors were exposed, 
they were similar to those appearing in Rat MP 67 sacrificed at 21 daj's 
(See Pig. 5). A characteristic finding was a large quantity of ascitic 
fluid. Rat 1\IP 56® had 37 ml. of ascitic fluid. The omental tumor 
measured 1 by 4.5 by 8 cm. and was composed of nodules 5 to 8 mm. in 
diameter. The omental membrane was not msible on the outside of the 
tumor. However, the tumor retained the sac formation. There were 
tumors under the liver and the caudate lobe was obliterated. There were 
man.y 5 mm. tumors in the genital fat and some in the mesentery. Rat 
i\IP 45® had an omental tumor similar to that of Rat lilP 56® which 
measured 2 by 4.5 by 7.5 cm. and wms comprised of nodules 5 to 10 
mm. in diametei'. The caudate lobe of the liver -was rcjflaced bj’- tumor 
and the tumor growing under the liA'cr measured 1 by 2 by 3 cm. The 
mesenterv contained many 5 mm. tumors and the genital fat several. 
There was a 1 by 1 by 1.5 cm. implant at the injection site and the 
peritoneal wall was studded with small implants. There were 40 ml. 
of ascitic fluid. The tumor growth in Rat lilP 46® was slight and there 
was no ascitic fluid. There were 5 mm. tumors in the omentum, beneath 
the caudate lobe of the livei'. in the genital fat, and at the injection 
site. Rat i\tP 47® showed nothing striking. There were 28 ml. of 
ascitic fluid. The omental tumor was of typically nodular, soft, 
and hemorrhagic tissue, measured 1 by 3,5 by 4.5 cm., and was com- 
pri.sed of 5 to 15 mm. nodules. The caudate lobe of the liver was re- 
placed by a tumor measuring 0.5 by 1.5 by 2.5 cm. There were im- 
plants and tumors in the genital fat. Rat MP 48® .showed earlier 
development of the omental tumor but the nodulc.s were composed of soft 
friable tissue and were 5 to 10 mm. in size. A more advanced hemor- 
rhagic tumor, measuring 0.5 by 1 by 2.5 em., was found beneath the 
.spleen. The caudate lobe of the liver was almost comjdetely replaced 
i)y tumor. There was a tumor in the genital fat and an implant at the 
injection .site. 



\VATTS AND ADAIR: TRANSPLANTABLE RAT TUMOR 


23 


Development at 28 days Of the five hosts sacrificed at 28 daj’-s, three 
were negative and no particular advancement was shown hj’- the others. 
Rat HIP 58^ had an encapsulated tumor arising in the omentum which 
was attached to the genital fat. It measured 1 by 2 by 3 cm. At one 
point the capsule had ruptured and characteristic soft hemorrhagic tissue 
was being extruded. Tumors were growing in the membrane surround- 
ing the caudate lobe and spleen. There were 6 ml. of ascitic fluid. Rat 
MP 78- had 15 ml. of ascitic fluid. The omental t.umor was not exten- 
sive but was also attached to the genital fat. Two tumors approximately 
2 cm. in diameter were growing under the liver. There were implants. 
The tumors in HIP 123^ were 5 to 15 mm. in diameter and were found in 
the omentum, mesentery, in the liver site, and on the peritoneum. 



Fig-. 7. — Drawing of Rat MP 56= twenty-one days after intraperitoneal transfer of a 
suspension of tumor tissue. Same experimental group as illustrated in Fig. 6. 


Experiment 2 . — This experiment was carried out to confirm the find- 
ings of Experiment 1. One’ hundred milligrams of a mesenteiy tumor in 
suspension were inoculated into 23 male rats weighing 205 to 260 grams. 
The tumor was of the fourteenth generation and was obtained 51 days 
after transfer. Groups of these hosts were sacrificed at 1, 2, 3, and 
4 weeks and in general they confirm the findings of the previous 
exjieriment. 

Development at 7 days : The five rats sacrificed at 7 days after inocu- 
lation resembled those of Experiment 1 and showed no deviations from 
the findings illustrated by Pig. 6. Tumors of the omentum, liver site, 
mesentery, and implants were found also. 

Development at 14 daj^s : In the group of five hosts sacrificed at 14 
days, two showed no evidence of tumor formation except several tiny 
nodules. The other three showed more advanced development of the 
omental tumor than at the same period in Experiment 1. The omental 
tumor measured 5 cm. in each and was composed of tumor nodules which 
were firmer and more hemorrhagic. One omental tumor was encap- 
sulated by a thin shiny membrane but on the inside the tumor was the 
usual friable tissue. Tumors were found in the liver site and on the 
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peritoneal wall but no tumors Avere present in tlie genital fat or in tlie 
mesentery. 

DeA'elopment at 21 days: Of the original gTonp of five liosls to be 
sacrificed at 21 days, one Avas sacrificed at 18 days because of the 
tm-minal condition. A cystic and necrotic tumor Avas* found groAving on 
tlie posterior abdominal AA’all and obstructing the colon and bladder. The 
omental tumor measured 3.5 bj' 4 cm. and ^yas comprised of nodules 5 to 
15 mm. in size. Tumors Avere also found in the region of the caudate 
lobe of the liA’er, in the mesentery and genital fat, and on the peritoneum. 
At 21 days five hosts Avere sacrificed. All of these .shoAved Avell-adAmnced 
but less extensiA'cly dcA'eloped omental tumors than Eat i\IP 56% Fig. 7. 
Tumors Avere found also in the region of the liA-ei’, the genital fat, 
mesentery, and on the peritoneum. A third rat shoAved about a tAA’o- 
Aveek development of the omental tumor, measuring 4.5 by 5 cm., and 
comprised of 5 mm. nodules. Other tumors Avere found in the genital 
fat, liA'er site, and peritoneum. A fourth rat shoAved advanced develop- 
ment Avith an omental tumor 1 hy 4 by 5 cm., Avhich was partly encap- 
sulated. This had ruptured in seA'eral areas and characteristic friable 
tissue Avas bemg extruded. Other tumors AA’cre found in the mesentery, 
liA’er site, genital fat, peritoneum, and diaphragm. The fifth rat Avas in 
a terminal stage Avith very adAmnced tumors in all of the usual .sites. 
The omental tumor measured 1 by 5 by 5 cm. and was compo.sed of 
nodules 5 to 15 mm. in diameter and of Amrying degrees of tumor develop- 
ment. The tumor extended under the stomach and .spleen and liver and 
entirely surrounded the caudate lobe. The genital fat Avas completely 
replaced by tumor. The peritoneum Avas studded Avitli small implants, 
and tumors AA'ere found in the mesentery. The tumor groAving on the 
diaphragm had perforated it and AA’as extending into the thoracic caAdty. 

nevelopment at 28 days; Of the fiA’e rats to have been autopsied at 
28 days, one died on the eighteenth day and one Avas sacilficed on the 
tAventy-sixtli day after inoculation. The rat that died on the eighteenth 
day had an omental tumor, 2 by 4 by 5 cm.. Avliich Avas composed of 
hemorrhagic tumor tissue. There AA^ere numerous imjilants and tumors 
in the mesentery, genital fat, and liA’or site. The other host had an 
encapsulated omental tumor mea.suring 1 by 3 by 7 cm.; the ti.s.sue AA’as 
typical. This tumor Avas connected to a 1.5 cm. tumor in the mesentery, 
to genital fat tumors, and to an cxtensiA’c liver site tumor measuring 
2 by 3.5 by 3.5 cm. AA’hich aa’os groAving on the median lobe and embedded 
in the caudate lobe. The third rat had been used to complete the group 
sacrificed at 21^day.s. A fourth ho.st had one encai)sulated tumor (3 by 
3.5 cm.) surx’ounding the cecum and another the colon. These Avere at- 
tached to the omentum Avhich contained only a fcAV tumor nodules. 
Tliere AA'ere small tumors in all the usual sites. Three rats .shoAved only 
scattered small tumors and nothing unusual. 

Experiment 3 . — This ex])eriment AA’as designed to comjiai'o the manner 
of the tumor development in female hosts. Four groups of four female 
rats each (165 to 185 grams) AA'ere inoculated inlra]Aci’itoneally Avith a 
sus])ension of 100 mg. of tumor. The tumor A\as groAA’ing bejAA’cen the 
lobes of the Ha'ci’ and aa’rs obtained 31 days aflei’ transfer. It was in 
the tenth generation. These findings AA’ere .similar to tho.^^e of Expei'i- 
ments 1 and 2 excejxt possil)ly that the tumois develojx’d more ra])idly. 

lIcA’clopment at 7 days: The four hosts sacrificed at 7 days .shoAved 
early omental tumors similar to those de.scrihcd in the previous experi- 
ments and illustrated by Fig. G. Tumors Aveie found in the othc]’ usual 
sites. 

Development at 14 days: Four rats Averc sacrifiecd 14 days after 
inoculation. In one host the omental tumoi- (1 by 4 by 4.5 cm.) AA'as 
nunc adA’anced than tlio'^e found in Kxi>eriments 1 and 2 and th<>re 
were numerotrs tumor.s and inij)la?ifs in all the usual .site.s. in Iaa'o others 
the tumor.s Avere inueh more adA'anci'f]. Iji oiic j-at the omental tumor 
mei!.sur«*d 1 by 4.5 by 4.5 cm. and in the other I by 5 by 7 cm. In 
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the latter the caudate lobe was embedded in a tumor measuring 1 by 2 
by 2.5 cm. Other tumors were found in both hosts. The fourth rat 
showed only a few tumors. 

Development at 21 days : In three of the four rats sacrificed at 21 ' 
days no particular findings were noted other than tumors in the usual 
sites which ranged in size to 1 by 1 by 2 cm. The fourth rat had exten- 
sive tumor growth and 69 ml. of ascitic fluid. The omental tiunor was 
1 by 4.5 by 6.5 cm. and was an advanced tumor. Numerous other tumors 
were found. One hundred milligTams of the omental tumor were trans- 
ferred to three young male hosts. They were saei’ificed at 19, 28, and 
38 days because of extensive tumor groufih. 

Development at 28 days ; Only one of the four rats survived 28 days. 
In this rat only small tumors were found and none in the omentum or 
liver site. One host died at 18 days with an omental tumor, 1 by 4 by 
6 cm., and numerous tumors in all the other sites. A second rat died at 
21 days and showed an omental tumor, 1 by 4 by 5.5 cm., a liver site 
tumor, 1 by 2.5 by 4 cm., and tumors in all the usual sites. The third 
rat died at 27 days and showed an omental tumor, 2 by 3.5 by 5.5 cm., 
a liver site tumor, 1 by 2 by 2 cm., and genital fat tumors. These three 
hosts had 19, 17, and 41 ml. of ascitic fluid, respectively. 

Ovaries and Estrus Cycles of Tumor Hosts 

In many instances at autopsy of the tumor hosts the ovaries ap- 
peared abnormal. Thej’- were, small and yellow and composed chiefly 
of coi'iiora lutea. It seemed of interest to make microscopic examina- 
tions of these oA'^aries and also those showing other abnormalities. 
Seventy-three ovaries from 44 tumor-bearing rats were examined. In 
general, the changes observed were not stinking but several instances 
of tumorlike changes were observed. In ovaries which were essentially 
normal there was a tendency toward luteinization and an absence of 
follicles and intenstitial tissue. In ovaries in which follicles were present 
there was a tendency toward irregular arrangement of the granulosa 
cells. Since the tumor resembles ovarian stroma cells, it Avas difficult 
to distinguish minor changes. In several instances tumorlike develop- 
ment appeared to arise from old corpora lutea. In two rats small 
S])lierical tumors arose from ovarian tissue in the region of the hilum. 
Although the' genital fat was the site of extensive tumor formation and 
tlie ovary was often completely encapsulated by tumor, in general the 
tumor did not invade the ovary itself. Twenty ovaries were transferred, 
usually by the tissue implantation technique, but there were no success- 
ful transfers of tumor tissue. 

In one liost (FP 125) both ovaries were replaced by smooth bright 
yellow spherical masses. The right weighed 26 mg. and the left, 58.4 mg. 
The latter had a small corpus luteum on the surface. The tissue was 
firm and translucent and Avas similar to a young tumor. Microscopically 
the tissue resembled the tumor of the host but there Avere other cell 
types present also. One tumor seemed to haA'-e arisen from an old 
eorxAus luteum but in general OA-arian structures AA’ere absent. Sixteen 
and eight-tenths milligrams of the left tumor Avere inoculated but failed 
to “take.’' The cycle predominated in the estrus phase. 

The changes in the OA’aries Avere less marked than those found in a 
series of transfers from the tumor of the OA-arieetomized rat FP 0456-* 
mentioned briefly above. In the second generation of this tumor all four 
female hosts shoAved marked oA'arian pathology'. In one host both 
ovaries contained abnormally large and degenerate corpora lutea and one 
ovarv measured 3 hv 3 bv 5 nmi. The second rat had one relatively 
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noinial ovary but it was attached to the tumor in which it was embedded. 
The other ovary had been completely replaced by a solid ovarian tumor 
approximately 5 mm. in diameter. This tumor was pale yellow trans- 
lucent tissue resembling a fibroma. Microscopically some of the tissue 
resembled the other tumors of the host but tliese areas were interspersed 
with fibrous tissue and tissue of other cell tj^ies. In the third rat one 
ovary was noimal but the other had been replaced by a 10 mm. tumor. 
This tumor was composed of firm fibrous tissue vatli corpora lutea 
scattered throughout. On microscopic examination the corpora lutea ap- 
peared to have been invaded almost completely by tumor tissue. In the 
fourth rat one ovary was grossly normal but the other had a 3 by 6 
mm, tumor arising from it. The ovarian tissue was old corpora lutea. 
Although the tumor retained some of the contours of the old corpora 
lutea as lliough they had been invaded and enlarged by the tumor no 
other ovarian tissue was observed. 

Because of the ovarian changes, estrus cycles were followed in a group 
of rats beginning either prior to the transfer of the tumor or on the day 
of transfer and continuing to the terminal stages. When the estrus 
cycles were plotted graphically, ten shoived a tendency toward an estrus 
phase, one to diestrus, and tliirty to normal cycles. This incidence of a 
tendency toward the estrus phase may be somewhat higher than normal. 
The estrus smears were not similar to those obtained when cornification 
appears from routine vaginal smearing. Of the 41 of these rats that 
developed turnons, microscopic examinations were made of the ovaries 
of 16. There were no significant findings in the correlation of the estms 
cycles Avith the microscopic findings in the ovaries. 

Pregnancy and Tumor Development 

Several attempts Avere made to test the effect of the tumor upon 
fertility and on the course of pregnancy. 

Six females of Ioioaati fertility AA’^ere inoculated intraperitoneally Aidth 
50 mg. of tumor tissue. After 23 days they Avere to be mated Avith .six 
males of known fertility. Tavo of the female hosts died from extensive 
tumor development at the end of three Aveelcs and before mating, Taa’o 
failed to become pregnant; one of these died from the tumor on the 
thirty-second day after inoculation ; the other Avas negative after 59 days. 
One host did not shoAV tumor grcAA-^th at the time she delivered a small 
normal litter but at 102 days died with extensive tumor formation in- 
cluding an omental tumor, 2.5 by 4 by 5.5 cm. The sixth rat died from 
the tumor on the eleventli day of pregnancy and the thirty-fifth day 
after inoculation. Autopsy revealed seven macerated fetuses. 

FiAm males of proAmd fertility receiA'cd 50 mg. of a suspension tumor 
intraperitoneally 23 dajAs prior to mating. One rat died on the tAA'cnty- 
first day, one on the tA\'enty-third day, one on the tAventy-eighth, and one 
on the thirty-sixth day and before adequate tests could be made. Only 
one of the nine females became pregnant. The fifth host surviA'cd 84 
days and four of the eight females mated AA’ith this host had normal 
litters. 

Five pregnant rats A\-ith histories of tA\'o to four normal pregnancies 
Averc inoculated intraperitoneally A\'ith 50 mg. of tumor tissue on the 
twelfth day of pregnancy. One died four days aftoi* inoculation; of 
the lliree that developed extensive tumors, Iaa’o failed to go to term and 
one delivered a litter of four at tcini ; the fifth h.ost delivered a litter of 
three at term but autopsy revealed only one 1 cm. tumor in the omentum. 

Another pregnant rat with a known pregnancy history Avas inocu- 
lated on the thirteenth day of pregnancy. A litter of six .slightly under- 
sized young Avas born at term. The young survived in spite of the inade- 
quate* care the mother Avas able to gh-e. The mother died 32 days after 
inoculation and 23 days after delivery. At autop.sy 92 ml. of ascitic 
fluid Avore removed from the abdominal cavity and characteri.vfic exton- 
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sive tumor groMi,li was observed. Tumors were foimd tliroughout the 
abdominal eavity, in the mesentery, on the diaphragm, genital fat, under 
the liver, and included a tumor of the omentum measuring 1 by 2 by 4 
cm., a tumor under the liver measuring 2 by 2 by 3 cm., and a mesentery 
tumor 1 by 2 by 3 cm. 

_ In general, these preliminary experiments show little evidence that 
either the course of pregnancy or the tumor growth influenced the other 
co-exsting condition except possiblj’- to have a deleterious effect upon 
pregnancy. 

Summary 

A transplantable rat sarcoma arising in a colony of ovariectomized 
rats used for the assay of estrogens has been investigated. The tumor 
was transmitted liy transfer of tissue fragments or by inoculation of a 
suspension of tissue. Bacteriologic examinations were negative and the 
tumor was not transmitted by filtrates of tumor tissue. 

The tumor was carried on in eleven lines : three lines for 10 genera- 
tions, one each for 12, 17, and 19 generations, two each for 21 and 22, 
and one for 24. No line died out spontaneously. No tumors regressed. 

The tumor remained characteristic regardless of the site of transfer 
and did not change type at any time. The transplantability increased 
with repeated transfer. 

Of the 1,171 transfers made by intraperitoneal inoculation. 839 (71.7 
' per cent) were successful irrespective of the amount of tissue trans- 
ferred. In a group of 436 hosts which received 100 mg. of tumor tissue, 
353 hosts (81.0 per cent) developed tumors. Eighty and eight-tenths 
per cent of the male hosts (257 of the 318 hosts)^ showed successful trans- 
fers and 81.4 per cent of the female hosts (96 of the 118 hosts), indicat- 
ing no sex difference in the susceptibility of the hosts to the tumor. 

In a group of 383 hosts which received 100 mg. of tumor tissue, 318 
(83 per cent) were successful. Of these, 43 hosts (13.5 per cent) sur- 
vived less than 20 days, 136 hosts (35.5 per cent) ‘ suiwived 20 to 29 
daj’^s, and 139 hosts (36.3 per cent) survived longer than 30 days. 

, The sites of the tumor development in a group of 179 hosts receiving 
100 mg. of tumor tissue intraperitoneally and surviving less than 30 days 
were: omentum 176, liver and ad.iacent tissues 171, genital fat 156, im- 
plants 198, mesentery 149, diaphragm 91, .subcutaneous 53, intestinal 
tract 23, kidney and adjacent tissues 14, spleen 4, thoracic cavity 3, and 
stomach 1. Other sites of tumor fonnation observed Avere the ovary, 
testis, seminal A^esicle, tlijonus, lymph nodes, heart, and lung. Ascitic 
fluid accompanied advanced tumors. The greatest number of sites 
of tumor formation in one host AA’^as ten. Forty-seven of the 179 hosts 
(26.3 per cent) shoAved tumors in scA'^en sites. One hundred and fifty- 
six hosts (87.1 per cent) had tumors in four to eight sites. 

Amounts of tumor tissue from 0.5 to 100 mg. Avere transferred. The 
group of hosts receiving 40 mg. or less shoAved a slightlj’- loAver per- 
centage of “takes” than those receiving 50 or 100 mg. of tissue. 

The transplantability of the tumor increased AAuth repeated transfers. 
Three chronological groups of male hosts composed of 31 groups of 
three hosts each received transfers from 92 tumors. The earliest group 
showed 72 per cent successful transfers, the second group 79.6 per cent 
and the latest group 90.3 per cent. 
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Tlu-ee experiments M'cre carried out to determine the mode of trans- 
mission and the rate ot development of the transfers. A larfie firoup of 
iiosts Avas inoculated and small groups ivere sacrificed at ■weekly intem'als. 
Tumor development at the various intervals is desci-ibed. Tumors were 
observed at seven days. 

The cft'ect of tumor growth on the eslrus cycle and upon tlie ovaries 
has been investigated. 

Several experiments were undertaken to determine the effect of the 
tumor upon fertility and the course of pregnancy, and of pregnancy 
upon the tumor development. 
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CESAREAN SECTION MORTALITY- 


William J. Dieckman-x, M.D., Chicago, III. 

(From the Dcpnrlvieni of Ohnlftrias and Gynecolofjy, The VniverAity of Chicago, 
and the Chicago Lying-in Hospital) 


T he maternal mortality from ce.sarean section in the United State.s, 
according to a review puhli.shed in 3941, by Gordon and Rosenthal, 
is probably “at least 30 per cent and possibly approaches 1.5 per cent.” 
Such a high mortalily seems improbable, but various reports since 
3930, still giA'c mortalilies for ce.sarean section of 0 to 37 per cent. 
Earlier reports give figures which are even higher for some small hos- 
pitals. Furthermore, studies of maternal deaths reveal that cesarean 
section had been performed in 24 per cent of the deaths in the Fifteen 
Slate Study, in 20 per cent of the Xew York City deaths, in 14 per cent 
of the Philadelphia deaths and in 20 per cent of the Chicago deaths. 
Five United Slates maternity hospitals staffed by trained obstetricians 
have performed (i.335 ce.sarean sections since 3933. witii an nncorrccial 
average maternal moidality of 3.4fi ])er cent, range fj'om 0,63 to 3.3 
per cent. 'I’he reduction of the ce.sarean mortality in Philadelpliia 
fi-om 0.1 to 3.3 per cent, the j-eport by DeXormandie of 33,030 opera- 
tion.s in Alassaeliusctis with a mortality of 2,46 ]ier cent, and our own 
re.sults indicate tli.at ce.sarean section can be jxn-formed v.'ith a mor- 
tality of 3 to 2 per cent in general ho.spitais and a m(»rtality of 0.5 
to 3 ])er cent in matei-nity hospitals. 

l^haiiouf. in 1943. stated in a dlscu.sslon that the maternal mortality 
from <-CN:trean section of 3.96 per cent at the Ifiiilath'iyihia Lying-irr 
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Hospital Avas not excessive. He also staled that many of the deaths 
after cesarean section are attributed to the operation instead of to the 
existing patliolog.y (placenta previa, abruptio placenta, contracted 
pelvis, toxemia, etc.). Unfortniiatelj'-, a compilation Table I, of 1,922 
cesarean deaths reveals that 38 per cent of the deaths were due to 
sepsis, 30 per cent to shock and hemorrhage and 19 per cent to toxemia, 
a total of 87 per cent. Certainly one-half and possibly two-thirds of 
these deaths are preventable. 


Table I. Autopsy Findixgs ix 1922 Cesareax iSectioxs 


CAUSE OF DEATH 

RAXGE %. 

AVERAGE % 

Peritonitis, septicemia, ileus, intestinal obstruction 

27 to 50 

38 

Pulmonary embolism 

0 to 11 

,7 

Shock and hemorrhage — total 

21 to 30 

30 

Placenta previa 

0 to 9 

5 

Abruptio placenta 

0 to 7 

0 

Heart failure 

0 to 9 

5 

Eclampsia, toxemia, vascular-renal disease, pulmonai; 

r edema S to 37 

19 

Lobar pneumonia 

Oto 14 

3 

Anesthesia — aspiration pneumonia* 

0tol2 

3 

Spinal anesthesia 


(3) 

Incompatible blood transfusion 


(2) 

Tuberculosis 


(1) 


( ) = Based on small number. 


Plass reported that in Iowa, 29 per cent of the cesarean section 
deaths occurred on the first day, and 22 per cent on the second and 
third postoperative days. Obviously, almost 51 per cent of the deaths 
were from shock and hemorrhage or overwhelming infection, IVe are 
responsible for any puerperal infection, even in elective operations, 
until evidence is presented to the contrary. Blood transfusions Avill 
prevent death from hemorrhage. 

Beck states; “The general idea that most of us hold is that the 
mortality from cesarean section ought not to be over 1 per cent, if the 
right operation is done on the right patient at the right time. We 
pay too much attention to indications and too little attention to con- 
traindications. ’ ’ 

Irving believes that when cesarean mortality in large clinics over a 
period of years is less than 1 per cent, then it will be time to broaden 
the indications. Schumann believes that cesarean section in skilled 
hands has a maternal mortality so low as to be practically negligible. 
Data in a subsequent table do not confirm Schumann’s belief. There 
is an inevitable difference in the mortality between private and clinic 
patients. The clinic patient may not have seen a doctor, or there may 
have been errors in judgment made by the resident staff. Thus, there 
was only one cesarean section death (tuberculous meningitis) in our 
private patients who comprise 40 per cent of our service. 

Kennedy, discussing cesarean section, has stated “to place a sear 
’ in the uterus and abdomen of a young woman during her first child- 
birth is to suspend a guillotine over her neck for the rest of her life. 
Where will she be during her next labor ; will she fall in the hands of 
an accomplished surgeon, or will she die from a ruptured uterine 
sear?” These remarks are pertinent, but a cesarean section performed 
at the proper time for a proper indication will ensure a live mother 
and baby. I have seen death too from vaginal delivery as well as 
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extensive lacerations wliich prevented future pregnancies and/or 
caused dyspareiinia and marital difficulties, at times ending in divorce. 
Subsequent vaginal plastic surgeiy is not ahvays successful and is not 
without mortality. 

DeLee always used the term ''watchful expectancy” in eases of pro- 
longed labor. Hunt, one of our former resident;?, transposed this term 
to "hopeful procrastination.” AYe would hope that the cervix would 
dilate and hope that the head would engage, but what if they did not. 
and how long could we hope. None of us are infallible in our judg- 
ment, but nothing arouses me more than to be called as a consultant 
and find: 1. patient with a borderline pelvis, ruptured membi’anos for 
48 hours or longer, repeated attempts at medical induction of labor 
and many rectal examinations; or 2. patient with severe pre-eclampsia 
at 37 weeks, repeated attempts at medical induction of labor, and many 
rectal examinations. In both patients only a voyinal examination made 
early could have revealed whether or not labor would begin within 12, 
24, or X hours in the first case, and if medical induction had any chance 
of success in the second. 

Mellor’s statement ""Watchful waiting is an essential virtue in obstet- 
ric management, but look out for criminal procrastination ju.st around 
the corner,” is pointed. Book loiowlcdge of ob.sletrics is nece.ssary, but 
only the experience gained in clinical olxstetries will enable the doctor to 
decide which is "watchful expectancy,” which is "hopeful procrastina- 
tion” and which is “criminal negligence.” 

Table II. Cesarean Maternal Mortality — Per Cent 

CONTRACTED PELVIS 
ROUXn HOLLAND 
1911 1921 BROOKLYN 192S 

CLASSICAL CEI’.VICAL CLASSICAL CERVICAL 
Jt.Sr. % M.M. % M.M. % M.M. % 


Not in labor 3.G 

l.G 

3.5 

0.0 

Early labor 

1.8 

G.4* 


In labor, membranes intact 2.2 

In labor, G to 24 hours 


7.1 

0.0 

In labor, 24 to 72 hours 

10.0 

9,1 

5.7 

In labor, membranes ruptured 11.4 

Frequent examinations or attempts at delivery .37.9 

27.0 

1.3.C 


After induction of labor 

No vaginal examinations, all cases — 2 + days of labor 

14.0 

5.9 

1.5 

Vaginal examinations, all cases — 2 day.= of labor 


1.3.5 

10.5 

Total mortality % : 9.4 

4,2 

5.9 

4.3 


’Labor up to G hours. 


Bouth’s data for the period 1891 to 1910. given in Table II demon- 
.strate the mortality of cesarean section after pi-olonged rupture of the 
membranes, frequent examinations or attempts at delivery. The mor- 
tality in elective ce.sarean .section Avas almost as low then as it is now in 
many ho.spitals. Tlie next comprehen.sive report by Holland in 1921. 
and the Brooklyn report in 1928, show similar data, demonstrating the 
high mortality after prolonged labor or vaginal manipulations. It scorns 
unbelievable that the dangei-s .so clearly illu.straled in tho.se three studies 
are .still not appreciated by many ob.stetricians. 

Co'n.sultation experience and common seme dictate that you rntist give 
the doctor some posiliA*e advice besides the ‘'don’t.” A eesarean section 
in eephalopelvic disproportion while the xiaticnt i.s still not infected; 
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ill the severe pre-eel am ptic patient before convulsions have occurred; or 
in the patient vuth severe eclampsia (after 8 to 12 hours medical treat- 
ment), while the patient is still a good operative risk, is far better treat- 
ment than insistence upon vaginal delivery at any cost. Deaths do occur 
after vaginal delivery, but many doctors attribute them to an act of 
God. Each patient must be individualized, and the proper type of de- 
livery selected for her particular complication. The obstetrician should 
not ajiologize for performing an indicated cesarean section, but he 
should be censured if he kills mother or baby by selecting the wrong 
type of delivery, whether it be by vaginal or abdominal route. 

Monthly meetings in some cities by a committee of competent ob- 
stetricians, at which each maternal death is discussed, have resulted in 
a marked decrease in the number of deaths. Philadelphia in 1931, 
had 601 cesarean sections (incidence of 1.8 per cent) with 38 deaths 
(6.1 per cent) and in 1932, 591 operations (1.8 per cent) with 36 deaths 
(6.0 per cent). In 1939, there were 857 cesareans (2.8 per cent) with 
11 deaths (1.3 per cent), and in 1942, 1,222 operations (2.8 per cent) 
with 29 deaths (2.4 iier cent). 

Cesarean section with survival of .the patient, after several unsuc- 
cessful attempts to '‘break up” a breech (40 hours of labor) ; after 
"failed forceps and failed version” (two different doctors tried each) 
and cesarean section for a hydrocephalic head that was free in the 
uterine cavity; is the result of chance and is not due to good judgment 
or operative skill. I have repeatedly been told of such cases by general 
surgeons who thought that their treatment had been right because 
the patient survived and by obstetricians who were honest enough to 
admit their mistake. Realization of the possibility of death from 
sepsis has prompted many obstetricians to an earlier use of cesarean 
section while the patient is still "clean.” This has caused some in- 
crease in the incidence, but an absolute decrease in the maternal 
mortality. 

Cesarean section means the abdominal delivery of the fetus. Slceel 
limited the term to fetuses of more than 30 weeks’ gestation or weigh- 
ing at least 1,500 grams. Adair included fetuses of more than 22 weeks 
or weighing at least 400 grams. Eastman, Stander, Iindng and Cos- 
grove have used Skeel’s criteria. Our cesarean sections were classified 
according to Adair’s criteria up to 1943. However, the total number 
of fetuses weighing less than 1,500 was only 3 per cent in 419 abdomi- 
nal deliveries. There is less danger from lochiometra and peritonitis 
if the fetus weighs less than 1,500 grams and also much less morbidity. 

I have listed in Table III, the maternal mortality for cesarean sec- 
tion for lai'ge series of patients from 1891 up to the present time. 
Laparotomies for rupture of the uteims are not included. It is disap- 
pointing to note that the average moi'talitj^ is still very high. How- 
ever, the results achieved in the maternity hospitals, in Slassachusetts, 
in Philadelphia, etc., demonstrate that marked improvement has oc- 
curred in evaluating the dangers of the operation. 

"Winter received information from 384 operators concerning 4,450 
cesarean sections performed in Germany during 1928; 316 or 7.1 per 
cent died. Winter divided the mortality into three groups; 1. mor- 
tality due to indications for which the operation was performed, 120 
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Table H’'. Gesare.vn Sections Performed by One Operator 




number 

AIORTALITY % 




MATERNAL 

fetal 

Schumann 

1939 

120 

0.00 

2.5 

Plianeuf 

1934 

575 

4.20 

5.9 

Phaneuf — Consecutive 


292 

2.30 


low cervical 





Marshall 

1939 

246 

0.00 

5.7 

Gustafson 

1931 to 1943 

208 

0.96 

3.3 

Davis 

1931 to 1944 

450-t- 

(3) 


Diechmann 

1931 to 1944 

375+ 

(1) 


Hesseltine 

1931 to 1944 

250+ 

(2) 



( ) = Number of patients ■who died. 


Table V. Ces^vrean Section Deaths op Chicago Lying-in Hospital 

(1931 TO 1944)' 


PATIENT 

indication 

LI-VED 

TYPE 

OPERATION 

CAUSE OF DEATH 

1. 

As. 

Tuberculous meningitis 

11 days 

Lap. Trach. 

(A) Tuberculous meningitis 

2. 

Gr. 

Tuberculous meningitis 

4 hours 

Classic 

Tuberculous meningitis 

3. 

Se. 

Contracted pelvis 

25 hours 

Classic 

(A) Abdominal hemorrhage 

4. 

An. 

hlyoma 

9 days 

Classic and 
Myomec- 
tomy 

(A) Peritonitis 

5. 

Da. 

Placenta previa 

3 hours 

Lap. Trach. 

(A) Exsanguination 

6. 

Ge. 

Cardiac disease 

11 weeks 

Lap. Trach. 

(A) Peritonitis, acute endo- 
carditis 

7. 

Cu. 

Cardio-vascular -renal 

17 hours 

Classic 

(A) Cardiac failure, anemia, 
chronic nephritis 

8. 

Hi. 

Placenta previa 

16 days 

Lap. Trach. 

(A) Pulmonary embolism 

9. 

Sz. 

Disproportion, dia- 
betes, inertia 

10 days 

Cesarean- 
. hyster- 
ectomy 
Lap. Trach. 

(A) Peritonitis 

10. 

Le. 

Coma, hypertensive 
encephalopathy 

26 hours 

Cerebral hemorrhage ; 
eclampsia? 

11. 

Ho. 

Pre-eclampsia 

29 days 

Lap. Trach. 

(A) Pulmonary embolism 


*A live baby ■w'as delivered in each case. 

(A) = Autopsy. 

“Lap. Trach.” =: Laparotrachelotomy. 

Patients 1 and 2 were delivered by cesarean section only in the interest of the 
baby. 

Patients 3, 4, 5 and 6 died because of lack of experience of the surgeon. 

Patient 7 should have had more tlian one blood transfusion and a longer period 
of bed rest before delivery. 

Patient 8 spotted daily but tlie obstetrician in charge examined and felt placenta 
but did nothing for four days. The temperature rose to 39 degrees within twenty- 
four hours of operation and remained high. 

Patient 9 might have lived had a strict peritonitis regime been maintained. 

Patient 10 was in deep coma and required no anesthesia for the operation ; she 
was considered moribund. 

Patient 11 died of pulmonary embolism and was nonpreventable. 

(2.7 per cent) ; 2. mortality due to operation itself, 185 (4.2 per cent ) ; 
and 3. mortality due to intercuri’ent disease, 11 (0.3 per cent). He re- 
ported an operative mortality of 5.3 per cent in the University Clinics 
(total mortality of 8.6 per cent) ■which is much too high. 

Data for individual operators is given in Table IV, and indicates 
that cesarean section can be performed by specialists with a very loiv 
mortality. The figures given for Davis, Hesseltine and myself are for 
operations either perfoianed by us as surgeon or as first assistant to 
the resident. We have learned that one must not take chances with 
the life of a 2 iatient. If there are any contraindications to laparo- 
trachelotomy, either cesarean-hysterectomy or vaginal delivery (crani- 
otomy if necessai'y) is performed. 

Data concerning our cesarean deaths. Table V, indicate that poor 
judgment or lack of skill were responsible for 7 of the 11 deaths. 

I have listed in Table VI, the Brookljm statistics, the maximum 
mortality rates for various obstetric complications, and the number of 
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Table 'V’l. Cesarean Section Mortality tor \C\rious Complications 




mortality 


BROOKIA'N, N. Y. 

1928 

maternal total fetat, 

% % 

CHICAGO 

LYING-IN 

bEATHS 

NUMBER 

liAI’ARO- 

TRACIIEL- 

OTOMY 

MAXIMUM 

% 

Obstructing tumors 

G.O 

4.8 

1 

1.0 

Contracted pelvis, cesarean section 

5.8 

.3.8 


0.3 

Cesarean section — elective 




0.2 

Test of lalior 



1 

0.4 

Eepeat 

0.8 

7.0 

1 

0.3 

Placenta previa 

7.0 

19.0 

2 

2.0 

Large fetus and postraaturity 

5.4 

8.1 


0.4 

Elderly primipara 

15.0 



0.4 

Eclampsia 

27.0 

2G.0 

1 

13.0 

NoncommlsiTe toxemia 

7.0 

15.0 

1 

2.0 

Abruptio placentae 

0.0 

G3.0 

0 

5.0 

Malposition 


- 


0.4 

Heart disease 

4.8 

4.7 

2 

3,0 

Petal indication 




0,2 

Previous pehde operations 

4.0 

*12.0 


0.2 

Cervical dystocia 

4.5 

2.0 


0.4 

Abnormal uterine rings 

29.0 

29.0 


1.0 

Total number deaths : 

12G 


9 


Total number operations : 

1,759 


1,788 



our own deaths. These figures are based on collective studies. One 
must remember that there is a mortality associated with some of these 
complications irrespective of the type of delivery. The maximum total 
mortality rate for cesarean section should be 0.5 to 1.0 per cent, but 
in the treatment of contracted pelvis, elective cesarean section should 
have a maximum maternal mortality of 0.2 per cent and after a test 
of labor, 0.4 per cent. 


Indications for LaiJarotrachelotomy 
Elective Indications 

1. Tumors (uterine or ovarian) blocking the pelvis .should have been 
diagnosed before labor or early in labor. 

2. Contracted Pelvis — Ccphalopelvic Disproportion. — Our practice is 
to perform an elective cesarean if the true conjugate is less than 8.0 cm., 
or the transverse diameter of the outlet is less than 7 cm. with tlie baby 
estimated to weigh 3,000 grams or more. With the true conjugate 
greater than 8.0 cm., the patient is given a test of labor. This means 
that the patient has hard uterine contractions at 3 to 5-minute inteivals, 
lasting at least 35 seconds, for 12 to 18 hours. A maximum of tvo 
rectal and two vaginal examinations are made. These patients sliould 
have at least one vaginal examination after some liours of labor before 
they are subjected to the risk of cesarean section. If in this length of 
time the cervix has not dilated satisfactorily, or the head has not 
descended to the level of the spine.s, cesarean section is performed. 
We do not expect delivery in 24 hour.s. Our dcndtiiu is 2i hours of 
ruptured memhranrs or labor. In patients wlio arc in labor for a longer 
period, delivery is effected vaginally. if nece.ssary by craniotomy, or by 
ccsarean-hy.sterectomy. All statistics .show that tlie bar-terial content of 
the uterus increases progressively after 12 hour.s of rujilui cd mcmbranc.s 
or of labor, and that if a ce.sarcan snciion is pcrfoniicd, the morbidity 
parallels the duration of labor or ruptured membranes. Tiie i<lcal P-st 
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of labor is strong uterine contractions for 1 to 2 lioiirs with complete 
dilatation of tlie cervix and ruptured membranes, proAuding it occurs 
within the first 24 hours of labor. Unf 014111131017, many of oui- patients 
never reach the second stage even after 36 to 48 hours of labor. 

3. Repeat Cesarean Section. — ^Rupture of the utenis has a hospital 
incidence of 0.05 per cent. Recent reports from maternity hospitals 
give an average maternal mortality of 40 per cent, range 20 to 80 per 
cent, and an average fetal mortality of 65 per cent. Various studies of 
maternal mortality reveal that 6 to 15 per cent of the deaths are due 
to uterine rupture. Twenty to 100 per cent of the spontaneous ruptures, 
especially where there was no dystocia, are- due to rupture of a uterine 
scar. Holland reported that after classical cesarean section by experi- 
enced obstetricians, the incidence of rupture was 4 per cent, but if labor 
had commenced the incidence was 19 per cent. Tlie incidence of rupture 
of the cervical sear is at least 0.3 per cent. These'''statistics are difficult 
to obtain. Reports of rupture of the sear rarely give the number of 
cesarean seetioiis performed, the number Avho became pregnant again, 
and, especially those who Avere delivered A'^aginally. During the past 
13 years, 1,790 cesarean sections Avere performed by us and only one 
uterus Avith a cesarean sear ruptured AAUth escape of the fetus into the 
abdominal cavity, Tliis- patient had been permitted to go into labor and 
AAdiile preparations Avere being made for operation, the uterus ruptured. 
In at least six more patients, AA’hen the bladder had been separated for 
a repeat cesarean section, there Avas found a complete separation of the 
scar. These patients Avere not in labor, and there had been no symp- 
toms or signs of the separation, but had labor begun, the fetus AAmuld 
undoubtedly have been extruded into the abdominal cavity. A survey 
of the literature as Avell as personal experience indicate that the lower 
uterine segment sear is less likely to rupture than the classical. 

It was thought for many years that uterine incisions heal by regenera- 
tion of muscle tissue. SehAvarz and his associates haAm demonstrated 
both in the experimental animal and in the human that healing takes 
place by the usual fibrin seal and subsequent proliferation of fibro- 
blasts. There is no Avay by AAdiich the strength of the scar can be 
detected. Patients haAm had tAvo Amginal delHeries after cesarean sec- 
tion, and then a uterine rupture Avith the fourth labor. If the placenta 
is over the sear, it seems that the incidence of rupture is increased. 
Therefore, if Amginal deliAmry is contemplated, an attempt should be 
made to determine the location of the placenta by x-ray visualization. 

I can find no evidence that the transAmrse incision of the loAver segment 
is less likely to rupture. In view of the high maternal and' fetal mor- 
tality due to uterine rupture and the impossibility of knoAving AAhieh 
sears AAdll not I’upture, a previous cesarean section in general warrants 
a repeat operation. It should be perfonned 7 to 14 days before term. 
Tubal ligation (hysterectomy in patients past 35) should be adAused at 
the second operation and insisted iipon at the third. Catholic patients 
are best treated by cesarean-hystei'ectomy after the second or third 
operation. Physicians have reported six, seven, and even nine cesarean 
sections on the same patient. In many of these cases the uterus Avas 
reported as being adherent to the abdominal Avail, which probably ac- 
counts for the survival of the patient. Most statistics indicate that the 
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elective repeat cesarean section has a lower mortality than that of the 
primary operation. However, cesarean mortality is higher than that 
after normal vaginal delivery. Therefore, the patient should not he 
subjected to an unlimited number of cesarean sections. 

Some obstetricians do not believe “once a section, always a section,” 
but if they guess wrong, the baby is lost and the mother is subjected 
to a mortality of 40 per cent, while an elective cesarean section would 
have subjected her to a mortality of le.ss than 0.5 per cent, and a fetal 
mortality of less than 2 per cent. We have pennitted vaginal deliv- 
ery only ; 1. if the patient entered the hospital in active labor with five 
or more centimeters’ dilatation and no disproportion, % if the preg- 
nancy was less than 36 weeks’ gestation, or 3. if the baby was dead 
and then delivery was by craniotomy as soon as there was 8 cm. 
dilatation. 

TabLk Vn. Pn\cKKTA Previa Moutauty 



totatj cases 

VAGINAL DELIVEIiV 

CESAREAN SECTION' 

lIOSriTAL 


MORT. % 


MORT. % 


MORT. % 


NO. 

MAT. FET. 

.NO. 

MAT. 

FET. 

NO, 

MAT. FET, 

Chicago Lying-in 

25S 

0.77 .32.0 

352 

0.00 


100 

1.88 

Boston Lying-in 

niS 







Titargaret Hague 

341 

0.58 

237 

0.88 


104 

0.00 

Clevelanrl Maternitv 

IGO 

0.80 2.5,0 

38 

0.00 


122 

1.05 

Philadelpiiia Lying-in and 
JefTer.son Ma*ternity 
Sloane 's and Women's 

IGC 

C.CO 


4.90 



8.30 

•100 

5.30 

274 

4.70 

38,0 

120 

0.30 11.0 

Total : 

1,829 

2.84 

790 

2.89 


014 

2,44 

Briti.sli-Berkcley 

1,580 

7.00 

SIS 

5.50 

08.0 

414 

4.10 23.4 

Collective — ^Bill 


2,117 

9.70 


202 

1,78 

Collective — Mackenzie 




8.00 

54.0 


G.CO 17,0 

Collect ive — Kellogg 




5.10 

03.0 


4.00 

Collecti ve — ^Davi s 




7.70 

57.0 


0.50 15.0 

Collective — Findley 




0.00 

57.0 


0,00 24.0 


4. Placcviu Previa . — Tlie extensive study by Berkeley of 4,580 cases 
from leading British maternity hospitals and collective reviews Iw 
McKenzie, Findley, Davis, Irving and Bill, as well as the results from 
several American maternities ai’c given in Table VII. These data .show 
that vaginal delivery is accompanied by a matcmal mortality ranging 
from 0 to 11 per cent with an average of 6 for all hospitals and 3 per 
cent for maternity hospitals. Delivery by cesarean section has a range 
of 0 to 11 per cent vlth an average of 4 per cent for all liospitals and 2.4 
per cent for maternity ho.s]>ital.s. The cause of death in jdacenta previa 
is either from hemorrhage or from infection. If vaginal deliveiy is car- 
ried out, only tlie most expert care will prevent tears in the fragile lower 
uterine segment, Kellogg and Irving .state that the inexperienced 
physicians liave a lowin’ maternal mortality with cesarean section than 
with vaginal deliveiy. I qualify this by adding if rujiture of the mem- 
branes does not control tiio bleeding. If the insin-tion of a bag or Brax- 


ton Dicks version are required to control the liemorrhage, Wat.son s 
.studies sho’.ved that Of) per cent of the cases required a serious operative 
delivery. It is dis-appointing to note that only 5 to 20 per emit of the 
jiatients received blood transfn.sions. and many authors and reviewci-s 
commented tliat the patients were not in'ven enough blood, especially 
after deliveiy. Death from hemorrhage is again the old .story of too 
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little and too late. Our practice is to classify the case as a complete 
placenta previa if the internal os at the time of the examination, irre- 
spective of the amount of dilatation, is completely covered with placental 
tissue, and incomplete if the os is only partially covered. Any patient 
who is 30 weeks or more pregnant with complete placenta previa is best 
treated by cesarean section. Approximately 25 per cent of the patients 
fall in this class. It is difficult to lay down any hard and fast rules, 
but in general, cesarean section is the operation of choice in the treat- 
ment of placenta previa. Where the placenta is palpated one or more 
centimeters from the os, or where it cannot be palpated but is said to 
be low lying, vaginal delivery can usually be safely carried out. Early 
and repeated transfusions will aid in decreasing maternal mortality. 

Diagnosis of Placenta Previa Is hy Vaginal Examination. — Visualiza- 
tion of the placenta by x-ray is not perfect or always feasible, nor does 
it give information as to the degree of previa. 

Irving, Greenhill and Davis believe that the ineidence of fetal mon- 
strosities is increased in patients with placenta previa. j\Iurphy could 
find no significant increase. This possibility should not deter one from 
performing cesarean section. The mother’s life is of paramount im- 
portance. 

DeLee repeatedly stated that the lower segment operation was espe- 
cially indicated in cases of placenta previa because one could suture 
bleeding maternal sinuses. If the placenta is on the anterior wall, bleed- 
ing from the low cervical incision is controlled only with great difficulty. 
Therefore, many obstetricians perform the low classic incision because 
there is less operative hemorrhage. 

The gynecologist has known for many years that the incidence of peri- 
tonitis after myomectomy if the uterine cavity is o])ened is markedly 
increased in those patients who have liad persistent uterine bleeding for 
days. This increased susceptibility to infection is due chiefiy to the 
increased bacterial count (possibly increased virulency) caused by the 
constant presence of blood in the vagina. Thus, the patient who has 
been bleeding from placenta prcAua for days is quite likely to develop a 
puerperal infection after cesarean section even if no examinations are 
made. Vaginal instillations should be used. Hysterectomj^ may be 
necessary. 

5. Breech presentations in patients with contracted pelvis or in eld- 
erly primipara with large babies Avarrant elective cesarean section. 

6. Transverse presentations in primipara and recurrent transverse 
presentations in multipara are frequently best treated by electhm laparo- 
trachelotomy. 

7. Heart Disease . — ^Patients who have fully recovered from cardiac 
decompensation dining pregnane^’- are occasionally delivered by cesarean 
section at a time thought most opportune. 

8. Previous Operations. — Extensive vaginal or eeiwical plastic opera- 
tions and previous radium application to the cervix frequently necessi- 
tate laparotrachelotomjL 

9. Fetal. — Elective cesarean section is justified in the interest of 
the baby in some patients, although it increases the risk for the mother 
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(elderly primipara, previous sterility, low fertility, previous repeated 
stillbirths, fetal asphyxia in early labor). This is especially true if there 
are several major complications present. 

Relative Indications 

1. Large Fetus — Posimaturity . — ^The incidence of postmaturity is ap- 
proximately 7 per cent and of fetuses weighing over 4,500 grams is 1 per 
cent. There is a definite correlation between postmaturity (294^- days) 
and fetuses weighing over 4,000 grams. The length of labor, incidence 
of cesarean section and fetal and matemal mortality are definitely in- 
creased. Postmaturity, if the menstrual history is correct, should cause 
no concern, providing there is no disproportion or other complications. 
A large fetus, as determined by abdominal palpation or measurement 
(jMcDonald or Alilfeld method), is always of concern. No attempts at 
inducing labor should be instituted. 'Wlien spontaneous labor begins, it 
must be conducted as a “test of labor.” Stereoscopic anteroposterior 
and lateral x-ray films duiing labor may be of diagnostic value. 

2. Elderly Primipara . — Consensus of opinion defines elderly iirimip- 
ara as patients who have their fir.st child when they are 35 years of age 
or over. Kuder and Johnson report an incidence at the New York IIos- 
])ital of 2.7 per cent. They noted an increase incidence of toxemia, con- 
tracted pelvis (especially fimnel), prolonged labor, myoma and an in- 
creased maternal and fetal mortality’. Our practice in these patients 
near term is, if possible, to permit our usual test of labor. If the mem- 
branes rupture prematurely, and if labor cannot be started with frac- 
tional doses of pituitrin, and if the ])elvis is empty, we will perfonn a 
cesarean section within 24 hours. 

3. Toxemia of Pregnancy. — The mortality from cesarean .section in 
the treatment of eclampsia ranges from 2 to 88 per cent. This is readily 
understandable when one realizes that the mortality in the United States 
for cesarean section is approximately 5 per cent, and for eclampsia is 
13 per cent. It is obvious that the expert ob.stetrician will have a very 
low mortality from cesarean section, even when the patient has 
eclampsia, if the latter has fir.st been treated medically. The indis- 
criminate use of cesarean section in the treatment of eclampsia or 
operations by inexperienced surgeons results in mortality rates that 
are appalling. Cesarean section is indicated in toxemic patients if 
there is eephalopelvic disproportion. In pre-eclampsia where the blood 
pressure, proteinuria and edema arc increa.sing despite treatment, or 
wliere symptoms develop and the cervix is not effaced, an elective 
cesarean section is indicated. Only the patient v.dth the severe type of 
eclampsia and an uncffaccd. cervix .should after 8 to 12 hours of proper 
medical treatment he delivered hy ce^sarean section. The patient i-s 
certainly a better risk for o])eration at this time, tlian if one wails until 
she i.s mortbnnd and then attempts to .save her by eosarean section. Pa- 
tients with mild eclampsia are treated medically for days until the cervix 
is effaced. Approximately 40 per cent of the patients have antepartum 
eclam])sia. but only one-fourth of tlic ea.'^cs is severe. During the pa.sl 
thirteen yeam, v.'e have treated SO patients with eclamps'ia and cesarean 
.section has been iierformed in only 12 (14 per cent). In .‘^omc of these, 
the operation was perfonned on ar-coniit of di.sproj)ortion, or the convul- 
sions occurred after the delivciy. 
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Approximately 11 per cent of our patients with pre-eclampsia and 21 
per cent Muth vascular-renal diseases are delivered by cesarean section. 
It is the method of choice in patients with severe vascular or renal dis- 
ease if the pregnancy has to be terminated between 32 and 38 weeks in 
the interest especially of the fetus. Tubal ligation (sterilization) per 
se is not an indication for cesarean section. 

In the period under report, there were 241 (7.0 per cent) cesarean 
sections in 3,102 patients with noneonvulsive toxemia. In many of these 
patients, there have been several indications for cesarean section, none 
alone being sufficient, but the combined indications warranted the 
operation. 

Table VIII. Abbuptio Placentae Mortality 


HOSPITAL 

TOTAL CASES 

VAGINAL DELIVERY 

CESAREAN SECTION 


MORT. % 


MORT. % 


MORT. % 

NO. 

MAT. 

PET. 

NO. 

MAT. 

PET. 

NO. 

MAT. PET. 

Chicago Lying-in. 

225 

1.33 


156 

1.92 


69 

0.0 

Margaret Hague 

414 

0.48 


342 

0.58 


72 

0.0 

Boston Lying-in 

353 

11.30 


252 

11.50 


99 

11.0 

Hew York Lying-in 

93 

3.20 







Total : 

1,085 

4.40 


750 

4.50 


240 

4.6 

Collective — ^Bland 

2,319 

6.30 

66.0 

414 

4.10 

61.0 

107 

11.2 74.0 

Collective — Irimg 

5 to 10 

60 to 90 






Collective — ^Weymeerscli 



63.0 


6.60 

61.0 


21.0 70.0 


4. Abnoptio Placentae . — Collective reviews by Bland and Rakoff, and 
Irving reveal that the maternal mortality ranges from 0 to 18 per cent 
%vith an average of 6.3, and the fetal mortality ranges from 55 to 100 
per cent with an average of 66 per cent. The average maternal mor- 
tality for vaginal delivery was 4.1 per cent and for cesarean section was 
11.2 per cent. The data in Table VIII, from four maternity hospitals 
gives an average maternal mortality of 4.4 per cent. The maternal 
mortality for patients treated by cesarean section was 4.6 per cent and 
by vaginal deliverj^ 4.5 per cent. The consensus of opinion, with the 
exception of Irving, is that patients presenting evidence of deep shock, 
low hemoglobin, rapid pulse, a uterus larger than the period of gestation; 
and one in which dilatation of tlie cervix does not occur after the 
membranes have been ruptured for 6 to 12 hours, are best treated by 
cesarean section. Dui’ing the period of obseiwation large amounts of 
blood, as well as 2,000 to 4,000 c.c. of parenteral glucose and saline solu- 
tions must be given. Irving states that he has seen no postpartum 
hemorrhage from the so-called Couvelaire uteras. Various authors have 
reported on the continued bleeding from the uterus after delivery ; and 
DeLee, in 1901, made note of the hemophiliac-like nature of some of 
these cases and stated that the blood failed to clot in two. Da^ds and 
McGee reported that in 10 of the 12 fatalities in their series, death was 
due to continued bleeding from the uterus, which could not be con- 
trolled by an intrauterine pack or by clamping the uterine arteries in 
two eases. We have had to remove two uteri, 2 and 6 hours, respec- 
tively, after delivery because of persistent hemorrhage. We have 
shown that the blood fibrin may be absent or may be reduced to such 
a low concentration that proper coagulation cannot occur. If the 
obstetrician is in doubt about possible postpartum hemorrhage, hys- 
terectomy is advised. 
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Borderline Indications 

1. Breech PreseniaUons.—Jiovderlme. pelvis, large babies and/or 
faulty labor may require laparotraclielotomy after a test of labor. 

2. Malposition. ^Face and brow preseni ations in whicli dilatation is 
slow or fails to occur, or the head fails to engage, should be treated as 
cases for tests of labor and delivery if necessary effected by cesarean 
section. 

Cesarean section followed by oophoreetonij’-, hysterectomy'' or tubal 
ligation is a proper procedure. Myomectomy, if the tumors are in the 
line of incision, is indicated. Other myomas .should be left alone until 
after the patient has her family. Ply'sterectomy is indicated if the 
tumors are numerous, or if any are 10 cm. or more in diameter. Cesa- 
rean section followed by appendectomy, cholecystectomy, etc., is inde- 
fensible and null result in increased maternal moifality. 

Fetal Mortality. — The purpose of obstetrics is to ensui’e a live undam- 
aged mother and baby. Ce.sa)-ean .section does not always aceomiili.sli 
this. The .stillbirth and neonatal mortality are definitely inci’cased 
after 24 hours of labor or ruptured membranes. Many babies .survive 
after prolonged labor, but the incidence of brain injury is increased 
as a result of intracranial hemorrhage or intrauterine asphyxia. A 
normal fetal heart rale after prolonged labor will not always ensure 
a living, undamaged baby. Craniotomy, even on the living but poten- 
tially damaged fetus, is a better procedure than cesarean section after 
prolonged labor which not infrequently terminates in both maternal 
and fetal death. 

Types of Cesarean Section 

The increased possibility of puerperal infection after cesarean sec- 
tion as compared with vaginal delivery ha.s been known for decades. 

I have listed in Table IX, the various types of cesarean section together 
with some recent mortality figures for each type of operation. Each 
modification has been designed to lower the maternal mortality. 


Tabi.e IX. AIortaiaty kor Various Types or Ce.sakean Section 


JIOSPITAI, 

CI-A.SSICAI. 
NO. Jt.M. 

% 

now cervicai, 
xo. M.xr. 
% 

extrapeuitoneau 
xo. M.M. 

% 

CE.SAIiEAN- 

IIYSTEREC- 

TOtY 

jr.M. 

•NO. % 

Margaret Hague 

iir 

o.s 

1,201 

1.03 

250 Wnter.s 
181 Lat/.ko 

0.80 

1.05 

27 

7.40 

Boston Lying-in 

372 

2.1 

168 

4.20 

23 

0.00 

21 

14.30 

Women 's, N. Y. 

2?,ii 

4.3 

020 

2.10 

34 

2.04 

17 

.5.00 

Cliicago Lying-in 

oo 

18.1 

1,018 

0.38 

1 

0.00 

90 

1.04 

Total : 

74(5 

4.0 

.3,007 

1.07 

480 

1.23 

101 

4.30 

Colleetive, Irving 

.'?,:534 

(5.7 

2,000 

1.85 

301 

4,00 

212 

10.40 


Bacteria from the vauina gain access to the uterus during prolonged 
labor and during the po.sl])arlum period. Certainly by the end of the 
second postpartum day. all utei-i contain bacteria which have u.sually 
(‘onie from the vagina. The natural rcsi.stance of the woman is her 
only protection against these bacteria; and she is especially resistant 
against tliose from her own vagina unle.ss these liacteria arc given 
.special opi'ortunities to invade, such as would occur in prolonged 
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lalior, excessive manipulation, excessive blood loss or the retention of 
a piece of placenta. The postpartum uterus containing a large wound 
(placental site) blood clot, bacteria, and having a poor blood supply 
is an excellent culture tube. The ex])erience has been that patients 
dying from infection after classical cesarean section usually have some 
separation of the uterine incision with drainage of the lochia into the 
abdominal cavity. Quite. obviously, cesarean-hysterectomy in poten- 
tially or actually infected patients offers the best chance for their 
recovery. As seen from the table, tlie maternal mortality after cesarean- 
hysterectomy ranges from 1 to 14 per cent with an average of 4.3 per 
cent. There is no question but what the mortality Avould have been 
much higher had these uteri not been removed. The institution of a 
"peritonitis routine” immediately after operation and its maintenance 
for two or more days, or its institution as soon as the patient shows 
fever, tachycardia, vomiting or distention, would have undoubtedly 
reduced the mortality in some of the cesarean-hysterectomies. 

Careful details as to vaginal preparation and the prevention of spill 
(in other words, much the same management that one would use in 
a total hysterectomy for carcinoma of the eorpusl will lessen the like- 
lihood of serious postoperative infection. One hesitates to perform 
cesarean-hysterectomy with the first baby. Here, the operation of 
choice might be craniotomy. However, a live patient without a uterus 
is a better result than a dead patient Avith a uterus. 

The extraperitoneal, low cervical ce.sarean and other modifications 
have been designed to prevent the possible drainage of uterine con- 
tents into the abdominal cavity. The extraperitoneal was the first 
modification suggested and is theoreticall}’ ideal. Bald^vin's results 
in the treatment of puerperal infection by hysterectomy prove con- 
clusively that extraperitoneal section is not as safe as cesarean- 
hysterectomy. The data in the table indicate that the average mater- 
nal mortality for extraperitoneal section is 2.5 per cent, ranging from 
0.8 to 4 per cent. Unfortunately, the majority of these patients Avere 
not infected or even potentially infected. For example. Waters states 
that most of their extraperitoneal sections are done for teaching pur- 
poses. This operation is dependent for its safety upon an uninjured 
parietal peritoneum. Any perforation, eAmn if ligated, destroys the 
safety of the operation. I belicA'-e a careful study by any one of the 
published statistics, Table IX, as Avell as discussions Avith some of the 
adAmcates, Avill clearly shoAV that this operation is not the proper treat- 
ment for the infected case. 


The loAv cerAUcal incision AAms dcAmloped to increase the safety of 
cesarean section by placing the uterine incision beneath the bladder 
peritoneum. Statements Averc made that since the incision Avas in the 
quiescent portion of the uterus, better healing would result. The in- 
cision can be sutured more easily than the classical incision. The 
safety of the operation, hoAvever, depends upon the fact that the in- 
cision is covered Avith a peritoneal flap AAdiich, if it has been properly 
sutured, aaoII become adherent Avithin hours and thus prevent leakage 
of lochia into the abdominal caAoty' should it occur through the uterine 


incision. 
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Marsupialization of the uterus and exteriorization of the uterus have 
no place in modem obstetrics. 

The low cervical incision as a routine type for cesarean section 
I'esults in less morbidity and les.s mortality than any other type of 
cesarean section and should be practiced by anjmne performing ab- 
dominal delivery after the thirty-fourth week of pregnancy with the 
possible exception of eases of placenta pre\aa or where time is a factor. 
In these tAvo latter conditions, if the case is not potentially infected, 
classical cesarean section Anth proper peritonization of the uterine 
inci.sion (Schumann’s modification) offei’s the best results. 

t 

Morbidity and Puerperal Infection 

The usually accepted standard of morbidity is temperature elcAmtion. 
Unfoi’tunately, other complications .such as tachycardia, shock, hemor- 
rhage, early death (before fcA'cr can dcA'clop), ileus, anemia, vomiting, 
etc., are not included. IMany institutions take the temperature only 
tAAnce daily. Their morbidity Avill be less than AAdiere the temperature 
is taken more frequently. The morbidity after cesarean section ranges 
from 20 to 60 per cent. The total obstetric morbidity for three ma- 
ternity hospitals has been approximately 10 per cent. The incidence 
at our hospital for one year, of temperature elevations up to 38.9 
degrees. AA-as 5.5, and over 39 degree,s, aa'os 3,4 per cent; a total mor- 
bidity of 8.9 per cent. The incidence of serious puerperal infection 
AA-as 0.4 per cent. The morbidity in the first 500 cesarean sections at our 
hospital Avas 47 per cent, in the second 500 it Avas 41 per cent, and in 
the third 500 it Avas 31 per cent, an average of 40 per cent for the 
AAdiole gi'oup. This morbidity after laparotrachelotomy is rarely asso- 
ciated AA'ith .sick patients .such as AA-ere encountered after classical sec- 
tion. Vomiting and di.slention occurred in less than 5 per cent of our 
cesarean patients. We attribute this to: A. the prevention of .spill 
(meconium, blood and amniotic fluid) into the abdominal caA'ity, B. 
limited Amginal (2) or rectal (2) examinations in patients aaOio may be 
subjected to operation, and C. the use of local ancsthe.sia. 

Vaginal instillations of a 2 per cent aqueous solution of mercuro- 
chrome Avere started l)y IMayes in 1924. lie reports that in the IMeth- 
odist Hospital in Brookl.Am AA'ith in.st illations they had only tAvo deaths 
from puerperal infection during the deliA'cry of 24,392 patients as com- 
pared AA-ith 25 deaths from infection dui-ing 10,368 deliA-eries AA'ithout 
instillations. I instituted A-aginal instillation of mcrcurochrome in 
glycerin on the Washington UniA-ersity obstetric service in 1926. In 
1931, a change aa'rs made to 1 per cent aerifiaA-ine in glycerin. T. K. 
BroAV'n reports that on this service 8 c.c. of the solution are instilled 
AA-ith an asepto syringe eA'ei-y four hours during labor and before each 
rectal or A-aginal examination. Patients aa-Iio may be deliA-ci-ed by 
cesarean section arc in.stilled once daily. Patients AA-ith ruptured mem- 
branes but not in labor are in.stilled tAvice daily. He states that there 
AA-ere 13 maternal deaths from sepsis betAveen 1924 to 1932 (9,539 de- 
liveries) and no deaths from infection AA-itliout tlic ime of chemotherapj- 
from 1932 to 1941 (14,789 deliveries), 

Harris and BroAA-n obtained uterine culture.s from 50 patients at 
.section. Anaerobic groAA-th AA-as obtained in 45 per cent of the positive 
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cultures. “No sterile cultures were obtained from patients in whom 
active labor had lasted for six hours or more.” 

T. K. Brown reported tliat in a series of 144 cesarean sections studied 
at the St. Louis Maternity Hospital, the incidence of positive uterine 
culture Avas only 4.1 per cent Avhen vaginal instillations of acriflaAdne 
Avere employed; and that since 1931, puerperal infection as the cause 
of mortality associated Aidtli cesarean section has been eliminated, 
appai-ently due to the use of antiseptic Amginal instillations. 

Various iiwestigators liaAm confirmed the report first pulilished by 
Scliottmiiller in 1910, and reiterated by Sclnvarz and Diechmann in 
3.926, that oAmr tAVo-thirds of the eases of puerperal infection on clean 
obstetric services are due to anaerobic streptococci. These infections 
are autogenous, resulting from prolonged labor, prolonged rupture of 
membranes, excessive trauma at deliAmry, retention of a piece of pla- 
centa, lach of uterine tone. No drug to date has been found to be 
effecthm in the cure of anaerobic streptococcal infection. Prevention 
is easier than cure. 

Since 1931, at the Chicago Ljdng-in Hospital, we have been using one 
per cent acriflavine in glycerin AA’ith each vaginal examination. On 
^ April 1, 1943, Ave substituted 1 to 1,000 merthiolate in glycerin and in 
addition, began making vaginal instillations of 8 c.c. every 8 hours 
after 12 hours of labor or ruptured membranes. Electnm cesarean 
sections are instilled the night before, morning of operation and Avhen 
the uterine packing is remoAmd. 

Vaginal instillations of an antiseptic solution are not comparable to 
the douches, etc., used 40 years ago. The studies to date demonstrate 
the value of these treatments. Until someone has shoAvn conclusively 
that Arnginal instillations are of no Amine, they should be used in pa- 
tients AA'ho may be delNered by cesarean section (trial labor), in cases 
of prolonged labor, and in patients with premature rupture of mem- 
branes. 

Reproductive History After Cesarean Section 

Bride, in 1921, folloAved-up 190 patients Avho had had a cesarean 
section ; 94 had 106 pregnancies (17 of Avhich aborted) ; 66 used no 
contraceptNes, and he concluded that there Avas a relatNe sterility of 
41 per cent. 

Sehmelzer, in 1940, studied the fertility in 90 patients AAdio-had had 
a cesarean section ; 83 patients had 158 pregnancies, 26 terminated by 
abortion, 45 by repeat section, and 87 by vaginal deliAmry. He con- 
cluded that cesarean section did loAver the fertility slightly, especially 
if the first pregnancy Avas terminated by section. 

We haAm not made a statistical study of subsequent pregnancies, but 
doubt if a relatNe sterility does result from cesarean section. Almost 
one-third of our cesarean sections Avas performed because of preAdous 
cesarean section. If there has been no serious endometritis, subsequent 
fertility is normal. 

Anesthesia 

Some type of anesthesia is necessary for cesarean section even though 
it adds to the risk. HoAAmver, the obstetrician should limit himself to 
the use of one or two anesthetics and leave experimentation Avith new 
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anesthetics to the large clinics. Eleven, 4 per cent, of the cesarean 
deaths in Massachusetts over a five-year period Avere due to anesthesia. 

Local anesthesia using one-half per cent noA^ocain is the safe.st anes- 
thetic. Sixty per cent of our operations are performed Avith it, and 
an additional 15 per cent are combined local anesthesia and inhalation. 
To date, Ave haA^e had no maternal or fetal deaths, or complications 
AA’hich could be attributed to the local anesthesia. Even if a general 
anesthetic is to be used our chief anesthetist, Dr. P. Ouda. has demon- 
strated that the duration and depth of the anesthesia can be decreased 
if local infiltration is carried out prior to the general anesthetic, lilany 
obstetricians use local anesthesia .supplementing Avith gas ane.sthesia 
during the delh-ery of the fetus. jNIorphine 0.01 to 0.016 Gm. aauII have 
an immediate effect, if giAmn intraA'enonsly as the baby is delivered. 

Synephias in 1939, commented on anesthetics for cesarean section as 
folloAA's : 42 deaths and 6 serious accidents occurred Avith evipal ; there 
AA'ere no deaths in over 4,000,000 anesthetics for deliveiy using nitrous 
oxide, ethylene or cyclopropane ; spinal anesthesia is excellent except the 
dangers increase as term is approached; local anesthesia is innocuous 
and excellent, but it maj'^ not suffice if the patient is in active labor. 

Inhalation. — Since 1931, there have been over 46,000 obstetric anes- 
thetics given at our hospital by trained physicians Avith some 45 a.spira- 
tions during anesthesia Avith ethylene or cyclopropane and ether Avith 
tAAm maternal deaths, both patients dying AA'illiin 24 hours. Eight more 
patients AA'ere serioiLsly ill but reeoA'ered. There have been no cesarean 
deaths from anesthesia, but tliere hai'c been some serious eases of bron- 
chopneumonia. Drop ether is the .safest of the inhalation anesthetics. 
Chlorofonn is used by verj' fcAv ob.stetricians, but if properly giA'en is 
ideal for the deliveiy. It should not be used for repairs or for prolonged 
operative deliveries. Ethylene or nitrous oxide and etlier are next in 
safety. There is some CA'idence indicating that cyclopropane is more 
hazardous for baby and mother, in the latter predisposing to .shock, and 
in the former to anoxemia. 

Only a liquid diet is permitted during labor and nothing is given hy 
mouth AA'ithin 6 horn’s of a general ane.stlietic. If patients haA'c recently 
eaten, the stomach contents are aspirated by tube. 

Intravenous. — ^I'lA'ipal and other intraA'cnous ane.sthctics entail a defi- 
nite risk because of the pregnancy (labile blood pi’essurc, marked and 
sudden changes in intra-abdominal and intrapulmonary pressures). 

Jlcrtal. — AA'crtin as a preliminary anesthetic has an increased hazard 
in pregnancy as mentioned in the preceding paragraph. Ether in oil is 
a .safe .supplemental anesthetic, if there is no one capfible of admini.ster- 
ing an inhalation anesthetic. 

fipiiwl . — A number of obstelrieians adA’oeate .spinal anesthesia for 
cesarean .section. At the Margaret Hague Mafeniity the only contra- 
indication is ai toriosclei’osis. CosgroA’c and ^Yaters use it for patients 
in shock. Walter also ad\'ocates sj)ina1 anesthesia in patients Avho are 
in shock. However, most ancsfheli.sts Avho use .s])inal anesthesia AA'ani of 
its dangers in patients witli abnormally low or higli blood pressure, or 
serirmsly sick ]>atit-nls. In these, they afh'ise the use of local anesthesia. 
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The fatalities from spinal anesthesia in pregnancy are due to the lability 
of the blood pressure which reaches a maximum at term. One can col- 
lect several thousand cesarean sections performed under spinal anes- 
thesia without any maternal mortality. However, Franken has col- 
lected 2,000 cesarean sections under spinal anesthesia with 14 deaths. 
If the blood pressure decreases to the shock level and persists for five 
minutes or longer, it may cause cerebral injury in the fetus as a result 
of the anoxemia. We have had one baby Avith cerebral injury due to 
prolonged shock (the mother had received no anesthesia), and one 
similar ease has been reported after continuous caudal anesthesia, as Avell 
as one fetal death. 

]\Iarshall, Gtinglinger, Brindeau, Synephias and niunerous other ob- 
stetricians, although using spinal anesthesia themseHes, Avarn of the 
increased risk, especially during pregnancy. 

Caudal anesthesia by either a single or continuous injection entails 
the same dangers for mother and fetus as does spinal. Hingson has re- 
cently reiterated the dangers and contraindications for caudal anesthesia. 

Our belief is that if tlie obstetrician has no one capable of adminis- 
tering an inlialation anesthetic and he is not able to perform the opera- 
tion under local anesthesia, spinal anesthesia, using 80 to 100 mg. of 
novocain and preceded by one injection of 0.048 Gm. ephedrine, should 
be used. Oxygen administration may be necessary for both spinal and 
caudal anesthesia until the fetus is delivered. 

Special Points in Technique 

Spill of amniotic fiuid, blood and especially meconium should be pre- 
Amnted by use of suction and packs. The latter cannot be properly 
used Avith local anesthesia. Spill into the abdomen is retarded by the 
first assi.stant maintaining constant tension on the traction suture, 
placed at the upper end of the uterine incision, or the uterus may be 
sutured to the abdominal Avail. In patients AAdio are not in labor, the 
uterine incision must be extended in most instances into the contractile 
portion of the uterus for 2 to 4 centimeters. If the Aoseeral peritoneum 
is refiected by an elliptical incision (as used for adAmneement of the 
bladder) in place of a transverse incision, and only one fiap is raised, 
beginning as high on the uterus as feasible, the uterine incision can be 
coAmred by this peritoneum using a tight running suture of zero 
chromic catgut. Additional safety is assured by a second sutui-e line 
(Lembert). Thus, Avithin 24 hours the uterine incision is sealed off 
from the abdominal caAdty. Patients AAdio haA’-e fcA'^er, distention, 
tachycardia, vomiting or exeessiAm spill should be placed' on a “peri- 
tonitis routine” (nothing by mouth, and at least 1,000 c.c. saline and 
2,000 c.c. of 5 or 10 per cent glucose solution parenterally every 24 
hours) for 48 hours or longer depending on the postoperatiA''e course. 

The uterine incision is closed in tAA’^o layei*s, using interrupted sutures 
of zero chromic for the first layer and continuous for the second. The 
sutures should be 1 cm. apart and not tied too tightly. The fundus of 
the uterus is always firmly packed AAdth gauze, Aidth only a strap of the 
gauze in the loAver segment and Amgina. This pack is inserted not to 
preA’^ent hemorrhage, but to ensure a maintenance of uterine tone Avhich 
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will favor the formation of the fibrin seal in the incision and promote 
the drainage of the lochia. The gauze is removed in 8 hours. 

Daily and Diecinnann reported that the average blood loss at cesarean 
section by competent surgeons is 539 c.c. (range 100 to 1,410), This 
amount of blood with vaginal delivery is usually regarded as a post- 
partum hemorrhage. It was less if patients were in labor, or if 0.5 c.c- 
of solution of posterior pituitarj’- was injected into the uteims after 
delivery of the head and after 30 seconds the fetus extracted very slowly. 

Five cesarean deaths in Massachusetts in 1941, were due to transfusion 
accidents. These are preventable deaths. Duiing the past year, two of 
our patients received incompatible blood but did not die. The fault was 
the lack of experience by our residents, and while we have instituted all 
precautions po.ssible, we are also giving one-third less blood transfusions 
than we did two years ago. Naturally, if there has been extensive 
hemorrhage, enough blood is given in as shor’i a period as possible to 
maintain a hemoglobin concentration of at least 10 grams. If time is 
available 4.0 Gm. NaHCOg are given every two hours, for 8 doses, begin- 
ning at least 12 hours before the transfusion. If there is any suspicion 
of an incompatible blood, 300 c.c. of molar sodium lactate are mixed 
vdth 2,700 c.c. 5 per cent glucose ; 1,500 c.c- are given intravenously and 
the remainder by clysis. 

Summary 

Ijaparotraehelotomy in patients with eephalopelvic disproportion can 
be performed with a maximum maternal mortality of 0,2 per cent as 
an elective operation and 0.4 per cent after a test of labor (with our 
criteria). Other indications are usually accompanied by an inqreased 
maternal mortality, but tlie increase should be due to the complication 
and not to the operation. 

Total cesarean section mortality can bo Ivcpt below 1 per cent by the 
following cAmluation of the ease: 

1. Is there a proper indication — elective, relative, or borderline? 

2. Are there any of the following contraindications present? (a) 
Ruptured membranes over twenty-four hours, (b) Labor over twenty- 
four hours, (e) Repeated i*eclal or vaginal examination.s. (d) Opoj-- 
ative manipulation either for induction of labor or for delivery, (e) 
Uterine infection, (f) A dead or damaged fetus. 

3. Will another procedure, usually a craniotomy, assure a lower ma- 
ternal mortality? 
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Discussion 

DE. EOLAND S. CRON, Milwaukee, Wisconsin*. — TJiip is a very masterful 
presentation of the cesarean section problem. It is most complete and -vve subscribe 
to its principles almost without exception. 

In the matter of vaginal and rectal examination, we diller with liim. We prefer 
to have the patient experience five or six rectal rather than one or two vaginal 
examinations. AYe do not routinely pack the uterus after cesarean section as Dr. 
Dieckmann advocates. The vast majority of cesarean sections in Milwaukee arc done 
under general anesthesia. In Milwaukee only 25 per cent of all the deliveries in the 
State occur, while 50 per cent of all cesareans are done there. 

A study of the cesarean statistics from the Alilwaukee County Health Depart- 
ment and five large hospitals with maternity departments, during tlie years 1930 
to 1943, inclusive, shows a marked increase in hospital deliveries so that, in 1943, 
10,316 of the 11,556 deliveries were cared for in hospitals. Maternal mortality, 
however, in 1943, jumped to 3.3 from a previous 1.4 per 1,000 deliveries. Docs this 
mean less satisfactory maternal care since the Armed Services have deprived us of 
so many obstetricians? It is also interesting to note that one-third of all maternal 
deaths were complicated by cesarean section. For example, during 1940 the in- 
cidence of section in Milwaukee Countj- had reached 6.4 per cent mth tlie very 
high rate of 9.4 per cent for all hospital deliveries. Eealizing that too many women 
were being sectioned needlessly, a group of obstetricians decided to correct this 
situation. Accordingl}-, consultation by a member of the staff of each institution 
was demanded before operation. The results were most astounding. Without ex- 
ception, the incidence in the three institutions where such a rule was adopted was 
immediately reduced by 50 per cent so that, during the past two years, the rate had 
been reduced to a low of 2.2 per cent in the County, and 9.6 per cent in a private 
hospital with an acceptable average of about 4.8 for the controlled group of institu- 
tions. Even with this remarkable reduction there has been no increase in fetal 
mortality. The maternal mortality for cesareans during the years 1940 to 3943, after 
consultation service had been established, showed 2 deaths in 853 cesarean sections, 
an incidence of 0.23 per cent. AVhen one realizes that 40 per cent of these cesareans 
were done by general surgeons or practitioners, and a very high percentage done 
under general anesthesia, it appears that the contraindications had been observed 
and that the higher the incidence of sections the lower will be tlie morlalit}* rate. 


SEBUM PBOTEIN IN NORMAL AND TOXEMIC PREGNANCY" 

Robert E. Rinehart, ]\r.D.,t Rochester, ]\Iinn. 

{Fro?n ihc Drpartvient of Biochemistry, Unirersity of Oregon Medical School, 

Bortland) 

A LOWERED concentralion of total plasma or .scrum protein dur- 
ing pregnancy has been reiiorted by numerous investigators.’’" 
The study by Plass tind iMatthew’’' is the most complete in the literature 
on this subject. They found that during normal pregnancy the con- 
centration of plasma jirotcin begins to fall during the third lunar 
month, or occasionally even before that time, and decreases gi’adunlly 
to a minimum at the ninth month. Thereafter, there is a .slight rise, 
with values at the tenth month still .somewhat below normal. A iurlhcr 
sharj) increase occurs at the time of labor but in the next forty-eight 
hours the concentration of jirotein suffeivs an abrujit decrease, lollowed 
bv a gi'adual rise to normal about one week after laboi*. Fewer studies 

'Ormiiuillv to tlw of fsloflicnil.-itry ;<TiiI Tti(‘ nraduot'’ 

ion cf th'- T'nlv<'r.‘-ity of Orcunn Scliool It! p.Trtial fiillllltti'nt of tlif 

iiK-nm for til'’ of Mft“0-r of .Sciorifv. 
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o£ protein fractions during pregnancy have been made.®'®’ j\Iost 

investigators have reported that the concentration of serum albumin 
closely parallels that of the total serum protein and is responsible for 
the changes noted. 

This study was undertaken because of the possible relationship be- 
tAveen the concentration of serum protein and the mild, so-called phys- 
iologic, edema of normal pregnancy and the severe edema and albumi- 
nuria of pre-eclampsia. Strauss’®'-® has discussed this problem at length 
and presented a great deal of evidence indicating that many of the 
symptoms of eclamptogcnic toxemia are initiated by a lowered con- 
centration of serum protein. 

Methods and Material 

The concentration of total serum protein was determined by the 
colorimetric biuret method of Robinson and Ilogden.'® The albumin 
was separated by Kingsley’s-' procedure and its concentration deter- 
mined in the same manner. A Klett-Summcrson photoelectric color- 
imeter was used throughout the study. Tlie determinations were fre- 
quently checked by Kieldahl analysis of aliquot portions and the results 
were always within the limits of experimental error. Blood was dravm 
without stasis, allowed to coagulate, and the serum analyzed within 
twent3’'-four hours. 

The average and extreme values for thirty-one healthy nonpregnant 
student uui’ses, which are considered to cover tlie “normal” range, 
were as follows: Total serum protein, average value 6.94 Gm. and 
extreme values 6.6 and 7.3 Gm. per 100 c.c. respectively. Albumin, 
average value 4.96 Gm. and extreme values 4.7 and 5.2 Gm. Globulin, 
average value 1.99 Gm. and extreme values 1.5 and 2.4 Gm. 

The average and extreme values for thirty healthy male medical 
students were similar but somewhat liigher. The average value for 
total serum protein was 7.55 Gm. and the extreme values were 6.9 and 
8.6 Gm. The average value for serum altmmin was 5.01 Gm. and the 
extreme values were 4.0 and 5.8 Gm. The average value for serum 
globulin was 2.47 Gm, and the extreme values were 1.6 and 3.8 Gm. 
The spread of the extreme values here probably represents variations 
in environmental factors, not encountered so often in the group of 
nursing students. It is quite clear, however, that the average and 
extreme values for men tend to be significantly higher than those for 
women. 

Subjects were selected from the patients attending the prenatal clinic. 
All patients who had systemic disease accomj)anying pregnancy were 
excluded from the series. Patients included in the toxemic group were 
selected according to the criteria of Strauss,-® which were stated as 
follows: “The clinical picture manifested by these women is charac- 
terized, first, by the absence of apparent abnormalities before gestation 
and after the puerperium, and second, by a fairly typical course. In 
the last trimester of pregnancy a rapid gain in weight, generally but 
not always manifest as edema, is followed by a rising lilood pressure, 
albuminuria, gastric pain, convulsions, and coma.” 

All dates were calculated from the actual date of delivery when this 
could be ascertained; in a few cases the date of expectancy was used. 

For convenience the data have been classified on the basis of parit}’', 
season, and degree of toxemia. Tliey further are subdivided under 
total protein, albumin, and globulin. The value for fibrinogen was 
not determined. 

Normal Pregnancy 

A total of 251 determinations of the concentration of total serum 
protein was made on seventy-nine normal pregnant women. Table I 
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Table I. Seuum PnoiniN A^ariatioxs During Normal Pregxaxcy 


PERIOD 

DETER- 

MIX’A- 

TIOXS 

TOTAL SERUM 
PROTEIX, GM. PER 
100 C.C. 

SERUM ALBUinX, 
GM. PER 100 C.C. 

SERUAt GLOBULIN, 
OJt. PER 100 C.C. 

pjvxge 

aver- 

age 

RANGE 

AVER- 

AGE 

RANGE 

AA’ER- 

AGE 

Postpartum, 








days 

23 

5.7 to 7.5 

G.8 

3.7 to 5.3 

4.4 

1.7 to 3.2 

2.4 

Delivery 








to 20^^ 

48 

5.9 to 7.5 

6.6 

3.5 to 4.7 

4.0 

3.6 to 3.4 

2.5 

21 to 40 

.34 

G.O to 7.7 

6.5 

3.7 to 5.3 

4.2 

1.4 to 3.0 

2.2 

41 to GO 

31 

5.9 to 7.2 

6.5 

3.7 to 4.6 

4.0 

2.1 to 3.1 

2.4 

G1 to 80 

25 

G.O to 7.5 

6.6 

3.6 to 4.6 

4.2 

1.9 to 3.0 

2.5 

81 to 100 

18 

5.8 to 7.7 

6.5 

3.6 to 4.7 

4.3 

1.0 fo 3.1 

2.4 

101 to 120 

10 

5.9 to 7.4 

6.7 

3.4 to 4.8 

4.3 

l.S to 3.1 

2.4 

123 to 140 

11 

0.2 to 7.3 

6.6 

3.8 to 5.3 

4.4 

3.5 to 2.7 

2.2 

141 to 160 

30 

5.9 to 7.5 

6.6 

4.1 to 5.2 

4.4 

1.7 to 2.5 

2.2 

IGl to 180 

30 

G.l to 7.3 

6.6 

4.0 to 4.7 

4.4 

3.2 to 2.9 

2.2 

181 to 200 

10 

6.1 to 7.7 

6.7 

4.2 to 5.3 

4.6 

l.S to 2.5 

2.2 

201 to 220 

14 

G.l to 7.4 

6.7 

3.8 to 5.8 

4.7 

3 6 to 2.6 

o 

221 to 250 

S 

6.5 to 7.3 

7.0 

4.5 to 5.0 

4.7 

2.0 to 2.8 

2.3 


Total 251 

Average 

6.7 

Av'crage 

4.4 

A\'crago 

2.3 


♦Days prejjartum. 


Table IL Seasoxal Variatioxs ix Coxcentratiox of Serum Protbix Durixo 

Normal Pregxaxoy 


PERIOD 

DETER- 

MINA- 

TOTAL SEUUM 
PROTEINS, GM. PER 

3 00 C.C. 

SERU.AI ALBU.AnX, 
GM, PER 100 C.C. 

SERUM GliOBULIX, 
GM, PER 100 C.C, 


TIOXS 

RANGE 

AATIRr 

AGE 

RANGE 

AATJR- 

AGE 

RANGE 

AA'ER- 

AGE 

Dec.-Jan.- 

Peb. 

12 

6.7 to 7.8 i 

7.3 

4.6 to 5.7 

5.0 

1.0 to 3.1 

2,3 

Mar.-Apr.- 

May 

134 

6.0 to 7.5 

0.6 

3.5 to 5.1 

1 

4.2 

1.7 to 3.4 

2.4 

June-July- 

Aug. 

109 

5.5 to 7.5 

6.G 

3.4: to y.8 

4.3 

1,3 to 3.5 

2.3 

Wept.-Oct.- 

Noa'. 

43 

G.O to 7.5 

6.8 

3.6 to 5.0 

4.3 

1.7 to 3.4 

2.5 


1 Total 278 








shows the variations observed in this group. It will be noted that the 
average value for globulin remained almost constant throughout. At all 
limes it was slightly higher than that for normal nonjiregnant women. 
The concentration of total serum protein tended to fall to a minimum 
during the eighth 'and ninth months but Tose rapidly toward normal 
after delivery. I'lie values i-anged between 5.7 and 7.7 Gm. per 100 
C.C.; the avei’agc value was 6.7 Gm. I'hc lowe.st average value ropre- 
.sentcd a decrca.sc of 7.1 per cent from the average for nonjiregnant 
women, compared Avith a 9.3 per cent decrease noted by Plass and 
Matthew.’^ I'hc most marked changes were found in the albumin frac- 
tion. The concentration of albumin fell from an average of 4.7 Gni, 
j)er 100 c.c. of serum at tlie beginning of the study (average normal 
value for nonpregnant women 4.9 fim.) to 4.0 during the eighth and 
ninth months, a decrease of 18 Jier cent from the average normal value 
for nonpregnant women. Plass and his aKsocialcs' ’’ found a dccroa.se 
of 13.5 per cent in this fraction. In the thirty-one nonpregnant Avomen 
studied, the albumin constituted 72 per cent of the total protein, Avhere- 
as at its loAvest point in the pregnant .scries it constituted 62 per cent, 
a decrease of 14 per cent. 

Since it seemed that the concentration of serum protein might be 
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related to tlie parity of the subjects, the values obtained for the priniip- 
aras in the series were plotted separately. The curves obtained coin- 
cided almost exactly with those plotted for the entire group. The con- 
centration of serum ]protein, expressed in grams per 100 e.c., were as 
follows: total protein, average 6.7, range 5.8 to 7.7; albumin, average 
4.4, range 3.6 to 5.9; globulin, average 2.3, range 1.0 to 3.1. 

Since it has been shown by Dodd and ]\'Iinot““ that the concentration 
of serum protein of persons in a given geographical region tends to 
vary with the season, the values were replotted according to the month 
in which the specimens were taken, without regard for the duration 
of the pregnancy. These are shown in Table II. It is obvious that, 
with the exception of the period December- January-Pebruary, the sea- 
sonal average was nearly constant. The small number of determinations 
in the group mentioned decreases tlie significance of tlie apparently 
increased value for total serum protein and serum albumin observed. 

Toxemic Pregnancy 

In the five cases of pre-eclampsia studied, a regrettably small number, 
the changes in the concentration of serum protein were the greatest 
observed in the entire series. If it were not that these findings agree so 
well 'svith those reported by Eufinger,® Plass and his associates,^'^’ East- 
man,® and Strauss, one would be inclined to minimize their signi- 
ficance because of the paucity of cases. The values are recorded in 
Table III. The values for serum protein, expressed in grams per 100 
C.C., shortlj’- before and at delivery were as follows: total protein, aver- 
age 5.6, range 4.8 to 6.4; albumin, average 3.5, range 3.0 to 4.0; globulin 
was not calculated since the values did not differ appreciably from those 
in normal pregnancy. The fall in the value for total protein from the 
average value obtained in normal nonpregnant women was 19 per cent, 
the fall in albumin according to the same standard Avas 33 -per cent. 
The value for total protein Avas 14 per cent loAver, and that for tlie 
albumin fraction 12 per cent loAAmr than the loAA'est average values 
obtained at any time during normal pregnancy. In these cases the 
albumin constituted 62 per cent of the total protein, giving an albumin : 
globulin ratio of 1.65. Case 4, AA'hich shoAved the least loAvering of the 
albumin and total protein, Avas the mildest of the fiA’-e cases observed. 

Case 1. — The patient Avas an 18-year-old primipara AAoth a generally 
contracted pelvis. There, Avas no histoiy of renal disease pr any familial 
history of hypertension. The pregnancy progressed AAfithout incident 
until the eighth lunar month, at AAdiich time there AA^ere rapid increase 
in Aveight, albuminuria, headache, generalized edema, and epigastric 
pain. Wliile the patient AA^as on a low salt diet in the hospital the 
Adsible edema receded and there Avas no further gain in Aveight. The 
blood pressure, liOAveA^er, steadily rose from 120/68 at the onset of _ her 
symptoms to 145/100 in the ninth month, at Avhich level it remained 
until term. After a trial at labor, a normal infant AA'as delivered by 
low cervical section. The blood pressure dropped Avithin tAA^enty-four 
hours after delivery to 120/60 and remained there during licr stay in 
the hospital. A mild degree of albuminuria persisted after delivery. 
The patient has not returned since she left the hospital. 

Case 2. — The patient Avas a 19-year-old primipara Avith no physical 
abnormalities. There AA'as no histoiy of renal disease or familial hj^per- 
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Tablk HT. Conckktcation op Skrum Protkin' in- To>aEMic Preokakcv 


DAYS j 

SERUJI PROTEIN, 

OM. PER 100 C.C. 

RE.MARKS 

1 

TOTAE [ALKUMIN ] GI/IBUEIN 



Case 1 


C a.p. 

5.2 

2.7 

2.5 

Gained 0 lb. in one ivk.; B.V. 120/68 

1 a.p. 

5.2- 

2.6 

2.0 

Headache, generalized edema; B.P. 145/100; 

3 p.p. 

4.8 

3.8 

1.0 

low cervical section 

S p.p. j 

7.0 

4.9 

2.1 

Asymptomatic B.P. 120/60 

2(5 p.p. i 

7.2 1 

4.5 

1 2.7 

.tsyrnptomatic B.P. 120/00 


Case 2 


1 9 a.p. 

0.7 

4.3 ’ 

2.4 

B.P. 150/100; otherwise normal 

4 a.p. 

5.4 ! 

4.3 

1.0 : 

B.P- 140/95; albuminuria, grade 3 plu.= 

2 a.p. 

5.0 

3.4 

1 

2.2 

1 

Spontaneou.s labor, premature; B.P. dropjicd 
from 160/100 to 120/80 in 24 hr. 

3 p.p. 

5.3 

3.3 , 

2.0 j 

No further pertinent data aimilable 

7 p.p. 

6.5 j 

3,7 

2.8 

11 7).p. 

! G.l 1 

3.9 1 

i 2.3 1 



Case 3 


70 

a.p. ! 

0.7 

4.2 

2.6 


39 

a.p. ! 

6.6 ] 

4.2 ■ 

2,4 


17 

a.p. 

G.O 

3.7 ! 

2.3 

1 

B.P. 152/100; moderate edema; patient hos- 
pitalized 

10 

a.p. j 

6.1 : 

3.9 

2.1 

Headache and epigJistric pain 

2 

a.p. 

6.1 ! 

3.6 

2.5 

Forct'iJS deliveiy, B.P. 140/108 

1 

p.p. 

5.7 1 

3.4 

2.4 

4 

p.p. 

G.l ! 

3.9 

2.2 

B.P. 122/80; a‘-ymptomatic 

9 

p.p. ' 

6.4 1 

4.0 

2.4 

B.P. 122/80; asymptomatic 


Case d 


161 a.p. 


4.7 

1 2.0 

Blood pressure ivas labile throughout preg- 

140 a.p. 1 


4.2 


nanev. Patient entered ho.«i)ital 18 days 

119 a.p. 


4.3 


before deliverv, with B.P. 13S/90 and mild 

98 a.p. 


3.6 


pitting edema. Delivered spontaneou.sly 

77 a.p. 

7.0 i 

4.8 


without ditncultv. B.P. 175/80 with oeca* 

56 a.p. 

6.5 i 

4.4 

2.0 

sional albuminurui. Clinically, a very mild 

36 a.p. 

6.9 ' 

4.0 

2.9 

case of pre-eclampsia 

11 a.p. 

5.9 1 

3.6 



3 a.p. 

6.1 ! 

4.0 


■ 

5 p.p. 

6.4 ’ 

4.2 




Case 5 


37 a.p. 

G.G 

4.0 

2.G 


30 a.p. 

G.8 

3.9 

2.9 i 

B.P. gradually increa.=ed to 126/88 

27 a.p. 


3.5 

3.1 ! 

.Albuminuria, grade 2 to 3 jilus: B.P. 140/90 

21 a.p. 

0.4 ! 

4.0 i 

2.4 ! 

4 a.p. 


3.1 

O 9 

•Semieomatose. verv edematou-s 

1 a.p. 


3.1 

2.4 

jSemicomatose. i-erv edematous 

2 p.p. 


3.0 

2.3 

[B.P. 126/80; no albuminuria: .symptom- 
atically much better 

7 p.p. 

6.4 

3.4 

3.0 


11 p.p. 


3.4 : 

2.7 

Continued to have albuminuria, grade 1 plu.= 

17 p.p. 

1 6.8 1 

4.0 

2.8 


a.p. = antepartum ; p.p. = postpartum. 


tension. She was perfectly Aveli until late in the seventh lunar month, 
at which time a feeling of diseomfoit developed in the upper part of 
the abdomen and was accompanied by a mild degree of generalized 
edema- At this time her blood prc-s-sure was 108/68. There was no 
albuminuria. She was next seen early in the ninth lunar month, at 
which time her blood pre.ssure had risen to 150/100 and there was 
moderate albuminuria. She was placed on a salt-free diet; rest in bed 
was advised and mild sedation was prescribed at home. After two 
weeks of this regimen, her blood pressure drojijied to 130/90 but the 
other .symptoms remained unchanged. Dui-ing the next week her blood 
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pressure rose to 140/95. There was no generalized edema, but there 
was severe albuminuria. She was hospitalized, and after five days, 
vuth no change in her symptoms, premature labor occurred spontane- 
ously. At this time the value for the urea nitrogen was 16 mg. per 
100 c.c. of blood. The value for the carbon dioxide combining power 
of the blood plasma was 72 volumes per cent, that for the blood sugar 
was 132 mg. per 100 c.c. of blood, and the value for the plasma chloride 
was 480 mg. per 100 c.c. Her blood pressure immediately dropped to 
120/80 from 160/100 and remained at that level. Ten days after 
delivery the value for the urea nitrogen was 20 mg. per 100 c.c. of blood 
and the urea clearance, maximal, was 73.4 per cent of normal. When 
she was dismissed from the hospital eigliteen days after delivery, slight 
albuminuria was present. She has not returned. 

Case 3. — The patient was an 18-year-old primiiDara with no physical 
abnormalities. There was no history of renal disease or familial hj^ier- 
tension. Her pregnancy progressed normally until earlj^ in the ninth 
lunar month, at which time her blood pressure rose from a normal level 
to 152/100. Headache and epigastric pain developed and there was a 
rapid gain in weight accompanied bj' generalized edema. At no time 
did she have any great degree of albuminuria. The blood pressure 
varied between 168/100 and 140/108 after a five-day period of hospital- 
ization on the recommended regimen. Because of the persistent hyper- 
tension she was medically stimulated and delivered of a normal infant. 
Shortly before deliveiy the value for the urea nitrogen was 11 mg. per 
100 c.c. of blood and that for the blood sugar was 68 mg. per 100 c.c. 
After delivery, the blood pressure dropped to 122/80 and the other 
symptoms disappeared. 

Case 4. — The patient was a 22-year-old primipara with no physical 
abnormalities. There was no historj’- of I’enal disease. Her mother had 
hypertension. Throughout the entire pregnancy, the blood pressure 
was labile and varied over a wide range at hourly intervals. She had 
no albuminuria at any time and no systemic symptoms. She was hos- 
pitalized late in the ninth lunar month because of a blood pressure of 
138/90. After rest in bed on the recommended regimen for three days, 
the blood pressure dropped to 120/80, but in view of the pre^dous fiuc- 
tuations little significance can be attached to this. She signed her ovm 
release, against the advice of the physician, after a shoi’t period of 
hospitalization. After a few days, she entered the hospital again in 
active labor with a blood pressure of 175/80. Albuminuiia varied from 
mild to moderate during the week immediately preceding and following 
delivery. Shortly before delivery tlie dilution and concentration test 
was normal, in spite of the use of a low salt diet, and at the same time 
the urea clearance was 69 per cent of normal. When she was dismissed 
from the hospital, her blood pressure was 120/80, and albuminuria was 
not present. 

Case 5. — The patient was a 30-year-old primipara with no physical 
abnormalities. There was no history of renal disease or familial hyper- 
tension. Throughout pregnancy there was a gradual increase in the 
diastolic pressure from 120/74 during the third month to 126/88 early 
in the ninth month. During the eighth and ninth months there was 
a moderate to severe degree of albuminuria. Her weight increased very 
rapidly during this period and severe generalized edema developed. At 
its maximum, shortly before delivery, the blood pressure was 160/96, 
but rapidly fell to i26/76 after delivery. Labor was induced a little 
before full term by rupture of the membranes. She continued to have 
mild albuminuria for two months after delivery, after which the urine 
became normal. 
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Serum Protein in Blood of Cord 

In so far as is known, no one has studied tlie concentral ion of serum 
protein in maternal blood and blood of the umbilical cord at the time 
of delivery. Because of the availability of material during the period 
in which the preceding studies were being made, rather than with the 
Jiopc of obtaining any significant infonnation, thirteen determinations 
of this type were made. The maternal blood was obtained bj^ the usual 
method, immediately after delivery of the child. The blood of the cord 
was obtained immediately after the second slage of labor. The data 
are presented in Table JV. 

Tabld IV . Concentration of Serum Protein or Maternae Blood and Blood of 

Cord at the Ti.me of Delivery 


.SERUM I'ROTEIN, GM. PER 100 C.C. 


CASE 

MATERNAL BLOOD 

1 BLOOD OF CORD 


TOTAL 

ALBUJIIN 1 

1 GLOBULIN 

TOTAL 

ALBUMIN 

GLOBULIN 

1 

G .6 

4.4 

■IKEIIIIIH 

6.6 

4.5 

2.1 

2 

7.2 

4.7 


7.0 

4.7 

2.3 

3 

G .4 

4.1 


6.3 

4.2 

2.1 

4 

6.6 

4.1 


6.4 

4.4 

2,0 

5 

6.8 

4.4 


G.l 

4.1 

2.0 

G 

6.2 

4.4 

1.8 

5.5 

3.8 

1.7 

7 

6.3 

4.3 

2.0 

6.0 

4.3 

1.7 

8 


3.9 

. 3.2 

6.3 

3,6 

2,7 

9 


3.9 

3.0 

6.5 

! 3.9 

2,0 

10 


3.9 

2.5 

5.8 

3.9 

1.9 

11 

6,0 

4.3 

1.7 

6.5 

4.0 

1.9 

12 

5.8 

3.8 

2.0 

6.0 

4.3 

1.7 

13 1 

6.6 

4.2 

2,4 

6.6 

4.3 

2.3 

Average 

6.5 

4.2 

2.3 

6.3 

4.2 

2.1 


The individual determinations .showed some variation, usually an in- 
crease in total protein and globulin in the maternal blood. The values 
for albumin were nearly the same in both maternal and cord blood, 
and when the sei'ies was averaged they were exactly the same. The 
occurrence of a lower level of globulin in most specimens of blood of 
the cord may be ascribed to the known deficiency of antibodies in the 
newbom infant. The most remarkable feature of the whole series is 
the close correlation between the albumin in the fetal and maternal 
blood, indicating that a delicate osmotic balance is maintained across 
the placenta. 

Comment 

Within the past few years it has been shown that the liver is the 
jirineipal organ in the body concerned wuth the manufacture of serum 
albumin. The evidence supporting this has been thoroughly revie^yed 
by Wliipple and Robseheit-Kobbins.^® Numerous investigators, including 
Kaufmann,2-> 28 Botella-Llusisl,^® Ncmveiler,"'’- Cross, Hirsheimer,"^* 
Sullivan and his associates,®^ and Hofbauer®® have studied the function 
of the liver with a variety of tests during pregnancy. They all found 
that the ability of the liver to synthesize or dispose of various substances 
is markedly impaired during the latter part of pregnancy, and even more 
so in toxemic pregnancy. The curve of liver fulretion during pregnancy 
roughly follows that of the serum albumin, both being depressed during 
the latter months. Hofbauer. after an extensive study of the changes in 
the blood during pregnancy, concluded ; “The latent liver damage of 
pregnancy is directly related to the Iniown changes in the blood: In- 
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crease in the sedimentation rate, changes in the acid-hase relationship, 
changes in colloid stability, increase of globulin, decrease of surface 
tension, hemoclastic crises/’ It may develop that the liormonal changes 
associated with pre-eclampsia are due to an impaired metabolism of these 
substances in the liver. 

It is the opinion of an increasin'g number of investigators that many, 
if not all, of the manifestations of true eclamptogenic toxemia may be 
explained on the basis of a disturbance in protein metabolism. Obviously 
there must be predisposing factors present in the maternal organism and 
its environment or eclampsia would be more prevalent than it is. Some 
of these factors may be as follows : 

1. Multiple pregnancy, poljdiydramnios, or hydatid mole, causing a 
rapid increase of intra-abdominal pressure and interfering with the 
portal circulation and absorption of metabolites from the intestine. 

2. A diet deficient in protein, unable to supply the needs of both tlie 
mother and the fetus. 

3. Restriction of food and fluid plus parenteral administration of 
salt solution, as advocated in certain therapeutic regimens. 

4. Anatomic abnormalities of the abdominal viscera or bony pelvis, 
disturbing the abdominal circulation as in 1 . 

Summary and Conclusions 

Two himdred flfty-one determinations of the serum protein of seventy- 
nine normal pregnant women and thirty-nine determinations on five 
pre-eelamptic women were made. The average value for serum globulin 
remains almost constant throughout normal and toxemic pregnancies. 
During the normal pregnancy the average value for the total protein 
tends to fall from the nonpregnant level to a minimum during the 
eighth to ninth month and to rise rapidly to normal after delivery. At 
its lowest point this represents a decrease of 7.1 per cent from the 
nonpregnant average. This decrease in the concentration of total 
protein is confined primarily to the albumin fraction. The albumin de- 
creased from a nonpregnant average value of 4.9, to 4.0 Gm. per 100 
C.C., a fall of 14 per cent. The average value for total protein in pre- 
eclampsia was 14 per cent below that of normal women in the same stage 
of pregnancy. This decrease in total protein is confined to the albumin 
fraction. It was 12 per cent lower than the lowest average value ob- 
tained at any time during normal pregnancy, and 33 per cent lower 
than the average for normal nonpregnant women. The probable de- 
pendency of these changes on known alterations of the function of the 
liver during pregnancy has been considered. A total of fifteen detei’- 
minations of the serum protein in simultaneously drawn maternal blood 
and blood of the cord Avas made. The albumin content of maternal 
serum and serum of the cord is nearly identical; a slight difference is 
noted in the globulin fraction. 
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THE TREATMENT OF FUNCTIONAL DYSMENORRHEA WITH 

PREGNENINOLONE 

Floyd E. Harding, Los Angelks, Calif. 

(From the Department of Endocrinology, Boxs-Loos Medical Group) 

F unctional or primaiy dysmenoiThea is a very puzzling condition 
that frequently doe.s not re.spond to therapjL It results in. much 
suffering and loss of time by the patient. A simple, harmle.ss, and 
effective method of treatment is, therefore, greatly needed. With this 
in mind, patients have been observed following the oral use of preg- 
neniuolone. 

Pregneninolone, .sjuithesized in 1938,’'*' is a crystalline .substance 
that differs onl.v .slightly from proge.sterone. There is the substitution 
of OH for H in the 17-position and subtraction of H^O from the side 
chain. Hence, it is sometimes called anhydroxy-oxyprogesterone and it 
has been shovm to have essentially the same clinical effect as pro- 
gestex’one. There is, however, at lea.st one great difference — it is effective 
when administei’ed orally. 

When progesterone became available for clinical use, it replaced the 
corpus luteum preparations. The early corpus luteum extracts were 
ineffective because they contained no appreciable amount of active sub- 
stance. 

Although progesterone was quite generally used from 1935 to 1940, 
its therapeutic indications were rather obscure. Clinicians, who had 
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observed the effects of progesterone on women with uterine pain, re- 
ported that some of the patients were free from pain when it had been 
given.®- ® Tims, progesterone seemed to be definitely indicated for 
dysmenorrhea. 

Following this general observation, gjmecologists attempted to find 
a tj-pe of dysmenorrhea for which progesterone would be specific. This 
work failed in its purpose, but some interesting facts were established 
as a result of this and other research. First, progesterone changed the 
endometrium from an estrogenic (proliferative) to a progestational 
(secretory) type in human beings as well as in animals.-- Second, 
uterine biopsy showed that most patients with dysmenoiThea bled from 
a progestational endometrium.^ When abnormality occurred, however, 
underdevelopment of the endometrium was more common than over- 
development.--'*- Third, there was no agreement as to whether dys- 
menorrhea patients with anovulatoiy menstimation were benefited more 
by progesterone therapy than dysmenorrhea patients vdth menstiaia- 
tion following ovulation. Also, it was claimed that patients had no 
pain when ano\mlatory menstruation was produced with large doses 
of estrogens.®' Fourth, urine assays for pregnandiol, a substance 

derived from progesterone, would be of no value in d5>-smenorrhea even 
though they might be a guide to diagnosis of anovulatoiy menstrua- 
tion.''*- ® 

How is the pain relieved with progesterone? Animal experiments 
were made, sho'^nng that progesterone inliibits uterine contractions 
'\vliieh ordinarily follow injections of pituitrin. Based on tliis fact and 
the obseiwed clinical action of the corpus luteum hormone in preventing- 
spontaneous abortion, progesterone was considered a uterine inliibitor, 
that is, an antagonist of estrogen.^®"^®- **** 

Tliis mechanism of relief of pain has been questioned, however, 
and other theories, too numerous to mention here, have been sug- 
gested.**- ****’ -®- Since the cause of pain may have nothing to 

do ■\^'ith uterine contractions, settling the dispute as to whether pi’o- 
gesterone increases or decreases them is of little clinical aid. It is 
known, however, that uterine cramps increase in the premenstrual 
period when estrogen and progesterone are increased, but during preg- 
nancy, when they are greatly increased, the uterine cramps are in- 
hibited. 

It cannot be said positively that functional dysmenorrhea is caused 
by endocrine disease, but endocrine function is at least a contributing 
factor. Treatment -svith estrogen,®- progesterone,^®- -®’ and 

testosterone®^ changes the type and amount of menstimation, length of 
menstrual cycle, and amount of menstrual pain. 

The action of preg-neninolone is very similar to that of proges- 
terone.**®' It has been suggested, however, that pregneninolone maj^ 
be more effective for the relief of dysmenorrhea than progesterone.® 

The papeis previously published on the use of pregneninolone for 
functional dysmenorrhea have shown it to be beneficial.®- -- ®^- ®® 

Patients Studied 

Of the eighty-two patients treated, thirty-one were single and fifty- 
one married. They were in the following age groups : 



58 


AMEKICAN JOURNAL Ol-’ OBSl’ETRICS AND GYNECOLOGY 


Age • 11-20 21-30 31-40 41-50 51-60 

No. of patients 17 33 25 6 1 

Fifty-five women, twenty-four of whom were married, had no children. 
Twenly-.seven women had children. There were foidy-two children in 
all. Menstniation began at the following ages: 

Age 10 11 12 13 14 15 16 17 

No. of patients 4 16 29 17 10 3 2 1 

The patients in thi.s gi’oup were more neurotic than an equal number of 
incli\dduals picked at random. The dysmenorrhea was of long .standing 
in the great majority of patients, the date of onset i*anging from the 
beginning of puberty to five ycar.s befoi-c the initiation of the present 
treatment. Pelvic examinations were es.sentially negative, and all cases 
were diagnosed as functional dysmenma-hea. The patients were refen-ed 
to the endocrine de})ai-lmcnt by other physicians. Nearly all the j^a- 
tients had been given one or more tyj^es of medical or surgical treat- 
ment. Most of them had had endocrine injections. None of the patients 
were satisfactorilj'- relieved by nonnareotic analgesics. It was believed 
that previous treatment would largely mle out ps^'chological response 
to the treatment with pregneninolone. 

Method of Treatment 

The pregneninolone^'’ was administered orally in 5 mg. tablets. The 
daily dose was 5 mg. in sixty-nine patients, 10 mg. in twelve patients, 


and 15 mg. in one patient. 

Days during which the tablets were given No. of patients 

14th day of cycle until menstimation started 5 

18th day of cycle until menstruation .started 52 

20th day of cycle until menstruation started 1 

21st day of cycle until men.struation started 4 

23rd day of cycle until menstruation started 1 

24th daA’- of cycle until menstmatioii started 1 

18th day of cycle until pain had le.ssened 18 


The days were counted from the fiiNt day of the last menstraation. 

No other treatment for dysmenorrhea was administered during the 
treatment with pregneninolone. Tablets for pain were not prescribed, 
and the patient was instimeted to I’cpoil, foi- advice if pain occurred. 

Results With Pregneninolone 

Eighty-two patients with dysmenoiTbea were treated with preg- 
neninolone tablets. There was 50 per cent or more improvement in 
sixty patients and less than 50 pei- cent improvement in twenty-two pa- 
tients. Thu.s, the treatment was considered .sali.sfactory for 73 per cent 
of'the patients. Six patients were classified as worse because there Avas 
more pain during the months treated. Two patients became pregnant 
and did not menstmate after taking the tablets. Table I shoAvs the 
average percentage of improvement during the months tx’eated. This 
pei’centage Avas based on the amount of pain estimated by the patient 
and her relatives, the request for pain-relicAung tlierapy and the amount 
I’equired, the length of time the patient Avas bedridden or unable to 
work, her general appearance, etc. 

Table I. Pbecxentnoloxe Tkeatmekt of Functioxal Da'siienoreuea 

Improvement in % AVor.se 0 25 35 50 0-5 75 .S5 90 100 Pregnant 

N^o. of patient.^ 0 11 .3 2 11 4 15 4 C 18 2 


‘The pregneninolone (Pranone) iva-s ohtainctl from the Schering Corporation, 
Bloomflelfl, New Jon--cy. 
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The prevention of pain was considered to be temporary as the pa- 
tients were nsnally only lienefited in the month that medication was 
taken. A follow-np of these patients, however, showed that occasionally 
the pain did not return for two or three months after the tablets were 
discontinued. A few patients were seen six months to a year later, and 
the dysmenorrhea had not returned. Some patients also stated that 
wliile the pain became worse Avhen treatment was stopped, it did not 
become as bad as it Avas before treatment had been given'. Frequently, 
the duration of pain Avas cut doAvn one, tAvo, or three days. There was 
some variation in the amount of pain from montli to month Avhile taking 
the tablets, and a feAV patients claimed that the pain Avas present some 
months and not others. In these patients the paiii might occur the first 
month or any succeeding montli. 

Other severe symptoms associated Avith dysmenorrhea Avcre prevented 
in the folloAAung instances: vomiting, 5; nausea, 6; diarrhea, 1; and 
dizziness, 2. One patient had relief of Ammiting AAnthont relief of pain. 
l\Iany of the other patients had mild gastrointestinal sjauptoms which 
Avere relieved if the pain Avas relieved, and vice A^ersa. There Avas no 
relief from severe nausea in tAim patients. Premenstrual tension Avas 
relieved in a fcAv patients. 

Most of the patients felt “no different’’ Avhile they Avere taking the 
tablets, but a fcAv felt better and the effect appeared to be similar lo 
that observed Avith the use of stimulants. This improvement Avas dif- 
ferent from the “tonic effect” noted AA’ith the use of estrogens. It aa^s 
described by Hamblen and his associate.s^ .as a “mild euphoria.” 

Periodic pain frequently Avas deterimenlal lo the physical and mental 
Avell-being of these patients. When the pain Avas prevented by the 
taldng of a feAv tablets, the patient experienced a sense of security and 
confidence, and no longer feared that the condition might become Averse 
or the pain and other symptoms unbearable. In subsequent mouths the 
neiwousness subsided; some gained AA^eight; and others looked better, 
had a better color, and appeared more re.sted. 

Effects Upon Menstruation 

Before treatment the menstruation Avas essentially regular in thirty- 
nine patients and irregular in forty-one patients. Thirty -one patients 
Avere usually late, tAventy-seven on time, thirteen early, and nine mixed 
(late and early). Data Avere not obtained from tAVO patients. 

The figures in Table II shoAv that Avith the method used there AA'^as 
a tendency for pregneninolone to cause earlier menstruation except 
Avhen menstruation Avas quite early before treatment. There Avas no 
change in the amount of Aoaa’' in three-fourths of the patients regardless 
of AAdiether the pretreatment menstruation Avas heavy, scanty, or normal ; 
but AAdien a change occurred, the heaA'y periods usually became lighter, 
and vice versa. Taa^ patients AAdth excessive raenstimation, hoAvever, 
bled A^ery much more lieaAnly folloAA'ing treatment. There Avas no 
change in the duration of floAV in about three-fourths of the patients 
regardless of t^pie, but AA’hen a change did occur the longer periods 
became shorter and Auee A-ersa. The menstrual changes that oecuri’ed 
Avith treatment Avere usually an improA’ement except for the nonnal 
tAventy -seven- or tAventy-eight-day cycle that Avas shortened. 

Where early menstruation had been caused in previous months by 
the tablets, starting the use of preneninolone later in the cycle, on the 
tAventieth to the tAventy-fourth day, prevented the onset of menstrua- 
tion before the tAventy-eighth day. 

It must be kept in mind that .small doses Avere used in this .study. 
Larger doses AA'ould haA-e produced greater ehansres in menstruation 
and in some instances AA'ould haA'e caused a different response. GiA'ing 
the tablets during other parts of the cycle AA’ould also have made a 
difference. 
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Table II. Menstrual Ciianoes ArTEit Treatment 


NO. OP PATIENTS 


I. Change of Cycle 

Earlier menstruation 

43 

(before treatment 30 had boon late, 9 
on time, 3 mixed, and 1 early) 

Later menstruation 

14 

■(before treatment 8 bad been early, 4 
on time, and 2 mixed) 

Same length of cycle 

23 

(before treatment 14 had been on 
time, 4 early, 4 mixed, and 1 late) 

2. Amount of Flow 

Less in amount 

9 

(before treatment 7 were cxee.'-pivc 
and 2 normal) 

More in amount 

9 

(before treatment G were scanty, 2 
excessive, and 1 normal) 

Same amount 

G2 

3. Duration of Flotu 

Shorter duration 

11 

(these were seven or more days long 
before treatment) 

Longer duration 

13 

(before treatment 3 patients had one- 
or two-day periods and G had three- 
day periods) 

Same duration 

5G 


The length of cycle and duration of each period were considered to 
be accurate hecau.se eaeli patient kept tiiis record on a card*" containing 
one year of twenty-eight-daj’' cycles. Estimation of tlie amount of flow, 
of coui’se, was dependent on the patient’s judgment, and was therefore 
less accurate. 

Reactions 

The use of pregneninolone for seven to ten days before menstruation 
was considered harmless vdth the dosage used. Tliere was no evidence 
of pituitaiy inhibition. Tt apparently liad no effect upon the ovaiy, 
but there was a definite effect upon the uterus. 

Two patients felt ''keyed up” from the tablets. Nausea and vomit- 
ing occurred at men.struation in one patient who never liad liad these 
.symptoms with her periods. There Avere no other reactions. 

Results With Progesterone Injections 

Twenty patients were given injections of progesterone in doses of 
5 mg. to 15 mg. during the time that the patient complained of severe 
pain. The results of tliis treatment were disappointing, and as veiy 
little relief was obtained, tliis method was discontinued. 

Later, tumnty-tum patients Avere given progesterone injections be- 
lAveen menstrual periods. The do.se ranged from 1 mg. to 5 mg. ElcA’cn 
patients Avere treated all month AAdiile the other eleven Avere treated 
during the last tAvo Aveeks of the cycle. Tliree patients Avere treated 
dail}’-, but the others Avere treated tAvo or tlmee times a week. The 
folloAAung results Avere obtained : no better, 9 ; slight improAmment, 2 ; 
50 per cent impi’OAmment or better, 4; and 100 per cent improvement, 5. 
Pour patients became pregnant during treatment, tiim the first month 
and tAAm after a feiv months. These last Iavo had just as severe dysmenor- 
rhea during treatment as before. One pregnant patient had been 
previously considered .sterile. A patient Avho alwa3’'s menstruated regu- 
larly CAmry tAA^nty-eight days menstruated CAmrj'' fourteen days for four 
pei’iods while treatment Avas given all month. With the method used, 

•Supplied through the courtesy of Mead Johnson & Co., Evan.sville, Ind. 
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this treatment Avas not as beneficial as tlie oral use of pregneninolone. 
Therefore, these injections were discontinued because they caused too 
much inconvenience and were too expensive for a treatment usually 
giving temporary relief. 

The older case records behveen 1930 and 1935 were reviewed, and it 
was found that fortj'-seven patients had been treated with injections 
of corpus luteum twice a week throughout the menstrual cycle. Results 
were generally poor Avith this treatment. It Avas believed that eorjDus 
luteum injections Avith the material used AA'cre Avithout value because 
they contained negligible quantities of progestins. and that any im- 
provement Avas due to other factors. AVhen improvement AA^as noticed, 
it AA'as usually found in milder cases and those of short duration AA’ith- 
out previous treatment. There AA'as rarely any improvement in the 
patient aa'Iiosc pain began Avith the first menstrual period of puberty 
and in the patient AA’here numerous other methods of treatment had 
been used Avithout success. This latter type of patient AAdth long-stand- 
ing dysmenorrhea. hoAVcver, aa’rs frequently benefited AA’ith pregnenino- 
lonc. 

Discussion 

There Avere many advantages Avith pregneninolone therapy. The 
oral method saved the time of both the patient and the doctor. Numer- 
ous trips to the office Avere requii’ed for injections of progesterone but 
AA-ere unnecessary AA'hen tablets of pregneninolone Avere giA'en. This 
decrease in office calls aa'os especially important during the AA'ar because 
of lack of transportation. Local reactions from injections AA^ere elimi- 
nated by oral treatment. ]\rost of the patients AA'ould not come for 
daily injections of progesterone, AAdiercas, there AA^as no objection to 
talring the tablets daily. The co.st of daily injections was frequently 
prohibitive or impractical ; but AAdien the tablets AA^ere purchased in 
quantities of 100 or more, the cost of six to ten days’ treatment Avas 
much less. Absenteeism due to dysmenorrhea Avas cut one day to tAvo 
AA^eelis. As a large percentage of these patients AA'ere employed, this 
amounted to a considerable saAong of money from AAmges othenA'ise lost. 
Also, keeping the patient at Avork cut doAvn loss of production in AA'ar 
plants and Avas responsible for more efficient service elsoAvhere. "When 
successful, this method Avas certainly to be preferred to surgery or 
other more complicated and expensive measures. 

There were no disadvantages except that improvement AA^as usually 
temporary and did not occur in all patients. In rare instances menor- 
rhagia was increased. 

The effective dose in this series Avas only 5 mg. per day for ten days 
prior to menstruation, AA'hereas Soule' used 60 mg. per daj' for fiA^e days 
prior to menstruation. Grcenblatt and his associates^ found that 5 mg. 
to 10 mg. for the tAveh^e days before mensti’uation was effective. It 
Avas surprising that a therapeutic result Avas obtained AAuth such small 
doses. Results AAUth injection therapy AAmuld make it seem that larger 
'doses Avere needed orally. 

To be successful, treatment had to be giA^'en in the premenstrual 
period. IMaintaining a higher blood leA'el of hormone by injections 
after the pain began Avas Avithout benefit. Pi'egneninolone Avas given 
until the bleeding occurred. IMenstruation, therefore, started during 
treatment rather than after AvithdraAval. 

The pain of functional dysmenorrhea is probably not caused by 
uterine contractions. A more likely explanation Avould be secretorj' or 
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vascular congestion, possilily witli muscular tetany, causing a pr&ssure 
or ache with normal uterine contractions making the pain cramplike 
in character at times. Relief is iisiinlly ohfained when patients begin to 
men.stniate freely and some of the endometrium has sloughed off. As 
dysmenorrhea frequently begins a day or two before menstruation, 
it could not be caused by, ob.struction or clots. The abnomal sen.sation 
comes from the uterus as it can be stopped by cutting the ner\ms from 
tills organ. What causes the condition is unknown. Glandular func- 
tion is normal in many cases as near as it is possible to tell with present 
methods of diagnosis. However, there is no doubt that large doses of 
e.strogens inhibiting ovulation, le.sto.st crone, or pregneninolone change 
the pain-producing mechanism in .such a way as frequently to prevent 
the pain. They produce changes in the endometrium and changes in 
vasoconstriction. Of these three, pregneninolone seems preferable, as 
the use of the other two is nonjihysiologic. 

Occasionally, other physiologic endocrine thei-apy is indicated. Hypo- 
thju’oid patients respond to thyroid therapy. The underweight patient 
is improved with a diet and insulin. The .small undeveloped uterus with 
hypoplastic endometrium improves with small or moderate doses of 
estrogens. This .study, however, was limited to the effect of products 
causing progestational changes and did not include cases treated with 
other endocrine preparations. 


Summary 

Eighty-two patients with functional dysmenorrhea were treated by 
giving pregneninolone orally. There was satisfactoiy improvement (50 
per cent or better) in sixty patients. It was interesting to note that 
the small 5 mg. dose ivas efPectiAm. Xausea and vomiting did not 
occur when the pain was prevented. The improvement was limited 
mainly to the month treated. There was a tendency for the treatment 
to cause earlier menstruation. This method of treatment had many 
advantages, such as simplicity, harmle.ssness, and low cost. There was 
an important saving in the time of both patient and physician. In 
order for the treatment to be succe.ssful, it had to be given daily for 
seven to ten days before memstruation. When it was admini.stered 
during men.struation, there was little benefit. 
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THE POSSIBLE ROLE OF BACTERIAL SYNERGISM IN PUERPERAL 
INFECTIONS DUE TO ANAEROBIC STREPTOCOCCI 

Seyaiour R. Steinmorn, B.S., ]\I.S., Chicago, III. 

(From the Department of Bacteriology, Northwestern University Medical School) 

T he present report represents tlte results of an investigation of Wo points 
of interest concerning the role of anaerobic streptococci in puerperal infec- 
tions. The firet of these is the incidence of A’^arious bacteria in the uterus in 
infections folloAving childbirth and abortion. Particular attention Avas directed 
to the relative frequency Avith Avhich anaerobic streptococci are recoA'^ered as com- 
pared Avith hemolytic streptococci. Other studies of this a.spect liaA^e yielded 
conflicting results. Secondly, Avhat is the causal relationship of anaerobic 
sti’eptocoeci to these infections? Investigation of this factor AAms deemed advis- 
able since their role has been questioned on the ba.sis of the absence of Aurulencc 
for laboratory animals in preAuous experiments and their frequent occurrence 
in the vagina of normal Avomen. 

The aspoeiatioii of anaerobic streptococci with puerperal infection has been recognized 
since the descriptions by Alenge and Kroenigic in 1899 and Natvigir in 1905 of their presence 
in the lochia of women affected with this disease. Rchottmiiller 20 recovered them from the 
blood in similar cases. Schwarz and Dieckmann^i noted that these organisms were isolated 
from 64.3 per cent of their cases. In Colebrook’ss e.xperience anaerobic streptococci alone 
or in association with other organisms caused two-thirds of the septicemias and one-third 
were due to hemoljffic streptococci. Bromi* reported the oecunence of anaerobic streptococci 
in 84.1 per cent of 246 cases. Somewhat different results were obtained by Harris and Browno 
who recovered anaerobic and hemolytic streptococci with almost equal frequency. Divergent 
observations were made by Fitzgibbon and Biggers -who recovered hemolytic streiitocoeci from 
56 per cent of 51 patients and anaerobic streptococci from 2 per cent. In the experience of 
Rivett, et al.,io there was a 39 per cent incidence of hemolytic streptococci while anaerobic 
streptococci occurred in 29.4 per cent of the cases. 
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The concept of bacterial synergism luis ijcen increasingly studied sintm Pasteur ’sis 
observation, that certain aerobes i'acilitated the growth of anaerobes by consuming tJie avail- 
able oxygen. The term "'bacterial synergism" wtus first employed, however, by ICamraererii 
in 1923. Other investigations^', lo. “ 2 > 23 indicate that this phenomenon occurs in many bac- 
terial associations. The work of hlelency is clo.ecly related to the material of tlic present 
investigation. ITc^a showed that a nonhemolytic diphtheroid could augment the hemo]y.sis 
of a double-zoned Staphylococcus anrens. Later heii vividly demonstrated in vivo .sjuiorgi-sm 
with a microaerophilic nonhemolytic streptococcus and a faintly hemolytic Siayihylococcns 
aureus, hfcleney and his associatesis also reported similar results with other organisms. The 
postoperative synergistic gangrene of the abdominal wall which he described is frequently 
referred to as "Moloney’s Gangrene.’’ 

TJie investigations of the pathogenicity of anaerobic streptococci have yielded almost 
uniformly negative results. Veillonss needed considerable amounts of his cultures to produce 
only subcutaneous absce.s.ses in animals. Natvigir and .Schottmullcr 20 failed to demonstrate 
any pathogenic activity. More latterly, McDonald, et ah , 12 were unable to produce Icsion.s 
in animals by employing a variety of routes of injection of pure cultures of their twenty- 
three strains. They concluded that all their strains were practically nonvinilcnt for laboratory 
animals. 

Materials and Methods 

1 . Clinical Material. — The .37 i)aticnts studied in this investigation were those with a 
temperature of 100.4“ F., or above, which was .sustained for twenty-four hours or more 
or occurred on separate occasions on two successive days within ten days of the birth or 
abortion. A clinical course satisfying these requirements was considered febrile. Most of 
the cases wore diagnosed endometritis. 

2. Collection of Specimens. — Tlie vulva was carefully clean.sed, a sterile speculum was 
inserted, and the orifice of the cervical canal wa.s wiped nnth sterile gauze. Lochia was 
aspirated from tlie uterine cavity by means of a pipette made of a piece of glass tubing with 
a rubber bulb on one end. The pipette was in a large test tube, which was plugged until 
cotton and autoclaved a.s a unit prior to use. 

3. Media and Cidtural Methods. — Gluco.«e infusion broth and thioglyeollate bi-oths were 
used routinely for primary cultivation. Tubes of these were available at the bedside, and, 
immediately upon collection of the lochia, half of the total volume obtained was introduced 
into a tube of each of these media. This material was brought to the laboratoty within two 
hours. .Several loopfuls from the thioglyeollate broth were streaked onto thioglyeollate agar 
in tlie anaerobic dish de.scribed by Brewcr.3 hlatcrial from the glucose broth was similarly 
plated onto two blood agar plates, one for aerobic, the other for anaerobic cultivation. 
These plates and the tubes inoculated at the bedside were incubated at 37“ C. The aerobic 
blood agar plates and the glucose broth tubes were observed for growth at the end of twenty- 
four hours. .Smears were made and any growth was subcultured on blood agar plates for 
pure culture study. Growth occurring in the thioglyeollate broth was transferred to thio- 
glycollate agar in tlie Brewer dish and to blood agar plates for anaerobic cultivation. The 
anaerobic jars were not opened before forty-eight hours of incubation. Any growth at the 
time of observation was transferred to thioglyeollate agar in the Brewer dish and to tuo 
plates of blood agar for aerobic cultivation to determine the presence of facultative anaerobes 
or microaerophilic organisms. 

4. Paihogeniciiy of Anaerobic Streptococci. — Pure cultures of anaerobic streptococci 
were transferred to blood agar plates and incubated anaerobically. These were observed dail,' 
for the first indication of growth, which usually required two to six days. At this time ap- 
proximate!}' one loopful of the surface growth was suspended in 3 c.c. of 0.85 per cent NaCl 
and mixed thoroughly. One cubic centimeter of this su.spension was injected subcutancousl} 
beneath the abdominal skin of each of three white mice. The animals ivere observed daily 
for evidence of infection. These tests were used as controls for the tests of B}'nergism. 

3. Tests of Synergism in Vivo. — The same suspen.sions employed in determining the 
jiathogcnicity of the anaerobic streptococci were used. Doses of 0.5 c.c, of these su.spensions 
combined with 0.1 c.c. of suspensions of Staphylococcus alhus (SAL-4), similarly prepared, 
were injected beneath the abdominal skin of each of three white mice of approximately equal 
size. Two additional mice were used as controls for the staphylococcus and were injected b} 
the same route with 0.5 c.c. of the same suspension of staphylococcus alone. iSAL-4 is the 
strain of Staphylococcus atbus isolated from one case. .Strains of .staphylococci from all other 
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cases were tested in the same manner, as were three other strains isolated, respectively, from 
the normal human sldn, from the noianal human throat and from the air of the laboratory. 

6. Tests of Synerffism in Vitro. — ^Blood agar plates were streaked with parallel rows of 
anaerobic streptococci separated by a space about 1 cm. wide. Midway between two adjacent 
streaks a streak of a staphylococcus culture was made. The plates were incubated anaerobically 
and were observed daily for the appearance of growtli. > 

Results 

The percentage incidence of the various organisms is given in Table I. The pre- 
dominating species were anaerobic streptococcus, hemolj’tic streptococcus. Staphylococcus albus, 
and Bacterium coli. Pure cultures of anaerobic streptococci were found in fourteen cases 
(37.8 per cent). The over-all occurrence of anaerobic streptococci both in pure culture and 
with other organisms was 45.9 per cent. Pure cultures of hemolytic streptococci were isolated 
from three cases (S.l per cent) and in association with other organisms from four cases 
(10.8 per cent). ,In all, hemolj-tic streptococci were present in 18.9 per cent of all cases. 
Staphylococcus alhus was recovered in pure culture and with other organisms in 29.7 fier cent 
of the cases. Bacterium coli was identified in pure and mixed culture in 21.6 per cent of 
the cases. 

None of the strains of anaerobic streptococci could be grown in the presence of oxygen 
even after long periods of artificial cultivation. Most of them, moreover, became nonviable 
after several months and none survived more than fourteen months. 


Table I. The Incldence of Vakious Obgaxisiis in THir/rv-SErau Cases of Puerperal 

Infection 


ORGANISM 

number of 

CASES 

PERCENTAGE 

OCCURRENCE 

Anaerobic streptococci alone 

14 

37.8 

Anaerobic streptococci and others 

3 

S.l 

Hemolytic streptococci alone 

3 

8.1 

Hemolytic streptococci and others 

4 

10.8 

Staphylococcus alhus alone 

4 


Staphylococcus albus and others 

7 

18.9 

Bacterium coli alone 

*> 

o 

8.1 

Bacterium coli and others 

5 

13.5 

, Streptococcus viridans and others 

0 

5.4 

Hemophilus ducreyi (?) and others 

1 

2.7 

Streptococcus anhemolyticus and others 

1 

2.7 

Diphtheroids 

4 



Table II. Pathogenicity and Blood Plate Hemolysis Resulting From the Association 
OF Seventeen Strains of Anaerobic Streptococci With a Strain of 

Staphylococcus Aldus (SAI.i-4) u 


STRAIN 

NUMBER 

ACTION 

ON 

BLOOD 

AGAR 

MICE mTH BOTH 
ORGANISMS 

CONTROLS PURE 
CULTURES OF 

ANLVEROBIC 

STREPTOCOCCI 

CONTROLS PURE 
CULTURES OP 
STAPH. ALBUS 
(sal-4) 

1 

beta 

+ -t-t 

-t-t-PlO 

+++ 

0 

0 

0 

0 

0 

3 

beta 


-f -t 

-1-1-1- 

0 

0 

0 

0 

0 

4 

beta 

■¥ + 

-t-f 

-1-1 

0 

0 

0 

? 

? 

6 

gamma 

-t 

+ 

-1-1 

0 

0 

0 

0 

0 

8 

gamina 

-t 


4* 

0 

0 

0 

0 

0 

15 

beta 

+ + + 

-t-I-f 

4* 

0 

0 

0 

0 

0 

16 

beta 

4- "I" "f 

-t-f-i-17 

4* 4" 4- 1.0 

0 

0 

0 

? 

0 

17 

beta 

++ 

+ 4- 

-1-1-1 

0 

0 

0 

0 

0 

IS 

beta 

-i-t-t- 

++ 

-1-1-1 

0 

0 

0 

0 

0 

21 

gamma 

+-1 

++ 

-1-1 

0 

0 

0 

o 

y 

? 

22 

beta 

-t-f-17 

+ 4" + 

4" 4* 4" 1 S 

0 

? 

? 

0 

0 

23 

beta 

-i-F-f- 

-t-f 

4- 4* 

0 

0 

6 

0 

0 

25 

beta 

-l-l-i- 


-1 

0 

0 

0 

0 

0 

32 

gamma 

+ -1 

-t-t-f 15 

-1-1 

0 

0 

0 

0 

0 

OO 

ou 

gamma 


4- 

-1 

0 

0 

0 

0 

0 

34 

beta 


4' 

4* 

0 

0 

0 

0 

0 

37 

beta 

+ + 

++ 

4" 4* 4- 

0 

0 

0 

0 

0 


? = slight reaction — swelling and erythema. 

Numbers refer to days on which mice died after injection. 
■I signs = relative degree of ulceration and necrosis. 
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The most striking results wore obtained in observing tlic potentiating power of a strain 
of nonhemoljlic Stapliylococmn alhm (SAL-4) on the heinolytie abilities and pathogenicity 
of the anaerobic- .streptococci (Table IT). tVlierea.s- only, one strain (o.9 per cent) was 
originally found to exhibit any heinoly.«is, and this was slight, twelve .strains ("O.,") per cent) 
manifested true beta hemolysis when grown in a.s.sociation with this strain of staphylococcus. 
The staphylococcus (SAL-J), when growing with the anaerobic strei)tococci, at times produced 
some hemolysis itself, but when this occurred it was slight. 

Of even more direct interest were the results obtained in studying the in vivo effect of 
the staphylococcus (SAXr4) on the an;ierobic streptococci. Puie cultures of anaerobic 
streptococci injected subcutaneously beneath the abdominal skin of mice produced a lesion in 
only one of seventeen cases and this was only a little swelling. Suspensions of the staphylo- 
coccus (SAL-4) produced only a slightly laised erythematous area in five mice which com- 
pletely resolved in three to five days. AVhen, however, one-half the iimount of the same 
suspensions of anaerobic streptococci was mixed with onc-fiflh the amount of the .suspen.sion 
of the. staphylococcus (RAr.r4) and injected .subcutaneously, markeil ulceration and necro.sis 
of the abdominal wall resulted, and in six instances the animals died (Table Tl). All other 
strains of Staphylococciin alhus gave negative re.sult.*., that i.«, no synergism could be detected 
cither in vitro or in vivo. 

Discussion 


The occuiTenee of anaerobic slrcpfocoeci in the majorily of po.stpartiim 
and postabortal infeetion.s as ob.served by othensb 2’ wa.s reaffirmed in tlii-s 
inve.stigation. 

Tlie conti’adictory re.sults of other .series .may lie explained by careful 
analysis of these reports. The citations by Fifzgibbon and Bigger® of a 56 per 
cent incidence of hemolytic streploeocci and that of Rivett, et al,,^® of a 39 
per cent incidence of hemolytic .streptococci and a 29.4 per cent incidence of 
anaerobic streiitoeocci convey the impression that most of these infections are 
due to hemoljdie streptococci. Furthermore, certain present-day textbooks of 
obstetrics give the same information. Actually, the ilgure.s of the studies re- 
ferred to do not rejiresent the averages of all cases but, rathei’, of the severely 
ill. It is generally conceded that most of the fulminating and fatal infections 
are caihsed by hemolytic streptococci, but that the majoiity of all cases of 
puerperal infection is due to tliese organi.sm.s is not supported by the available 
evidence. This is important because, wliile the sulfonamides have a definite 
therapeutic value in combating liemolytic .streptococcic infections, thej^ arc prae- 
tieallj'- useless against anaerobic .streptococci, and any toxic drug inanifestations 
may be detrimental to the recovery of patient.s infected Avith the latter 


organism>s. 

A di.seussion of the significance of anaerobic streptococci in puerperal 
infections recalls the corre.spondence of AiTn.strong and Burt-White^ and Cole- 
hrook.'^ The former questioned Colehrook’s interpretations of his studies of 
puerperal infections and asked: ''May it not he that the provocative factor 
is intrauterine manipulation, or trauma, and that the infection by various 
endogenous .streplocoeei and other organisms is a sequel?” To this Colehrook 
answ'cred : “Since I have seen seA'en Avomen die from these infeetion.s and as 


many more in grave danger, durtng the past two years, I am inclined to attach 
considerable impoifance to them.” It is time that tliase organi.sms are a pari 
of the nomal vaginal flora in a large number of Avomen*'*’ but, neverthele.ss, 
their frequent presence in the infected utems in pure culture indicates that 
they may participate in tlie actual inAmsion of ti.ssue instead of being mere 


saprophytes. The aeiduric bacilli ai-e almost universal in their occurrence m 
tlie normal A-agina, yet, they are conspicuous by their absence from tiie genital 
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1ract of pueTperal women. Tliis indicates that while tliese bacilli are simple 
saprophytes and arc unable to meet the defenses of tlie host, whether this be a 
specific bactericidal one or a pH shift, the anaerobic stre])1oeoeci manifest some 
degree of invasiveness or, at least, a greater resistance tban the vaginal bacilli. 
It is ])Ossible that the failure to demonstrate tliis inva.siveness with pure cultures 
in experimental animals is due to .species resistance and that, if a susceptible 
animal were found, this property might lie elicited. 

The re.sults of the present study have elucidated, to some extent, the problem 
of the virulence of the anaerobic streptococci. It has been shown that, in associa- 
tion with a particular strain of a staphylococcus, these organisms may display 
marked virulence for mice and extensive hemolysis of blood agar, whereas either 
organism alone was incapable of producing these changes. The patient from 
whom this sirnin of staphylococcus was isolated also harliored an anaerobic 
streptococcus. The clinical course in this case was extremely stormy and ended 
fatally, the only death in the group. On the basis of tbe enhanced growth on 
the artificial media and the a.s.sumption of liemolytic activities, the anaerobic 
streptococci seemed to have derived all the benefit from the association; the 
staphylococcus never ajipearod to gain anything from the in vitro relationship. 

In addition to the in vitro action of bacterial a.ssociation, Meleney^'* 
demonstrated that a strain of nonhemolytic microaerophilie streptococcus and 
a faintl.y hemolytic Staph ijlococats anvens from a case of progressive gangrene 
of the abdominal wall ])rodueed gangrene in the .skin of dogs and guinea pigs, 
when injected in amounts half as large as those of pure cultures which failed 
to evoke the lesion. The experimental results of the present study ai’e in close 
accord with those of ]\Ieleney and his a.ssociates. The .significance of the finding 
that such a synergistic process may be at w'oik in certain cases of puerperal in- 
fection with anaerobic streptococci may liave far-reaching implications. It has 
been showm that the typo of organisms wliich many years ago w'as thought to 
be avirulent by numerous W'orkers and moi’c latterly by IMcDonald, et al.,^- 
may, in fact, attain considerable virulence in infectious processes wlien associated 
with other organi.sms. The strain of staphylococcus used in this study w’^as 
found purely by chance. This, nevertheless, illustrates the possibility that 
other potentiating strains, of other organisms as w^ell, may exist. 

In severe infections wlierc an anaerobic .streptococcus is recovered in pure 
culture, it is possible that initially another organism, the synergist, w'as also 
pi*esent but that it has been I’emoved from the field by the defenses of the ho.st, 
due, pos.sibly, to a greater susceptibilty of the synergist. It is also possible that 
in some instances the anaerobic streptococcus alone may be the cause of a serious 
postpartum infection. This may be explained on the basis of a. low'ered resist- 
ance of the patient or to some enhancement of the virulence of the organism by 
means other than synergistic. 

' In the past, but fleeting mention was made of “symbiosis” and related 
processes in connection with puerperal infections. With the demonstration that 
such a phenomenon actually occurs with these organisms in mice, further atten- 
tion could profitably be focused along these lines of investigation. 

Summary 

1. The virulence of anaerobic streptococci is markedly potentiated by their 
association with a strain of Staphylococcus alh'iis so that such mixtures ai’e 
highly invasive for white mice. 
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- 2. Anaerobic streptococci represent the majority of bacteria isolated from 
the uteri of thirty-seven Avomen Avith puerperal infection. 

3. It is suggested that liactcrial sjniergism may account for .some eases of 
severe puerjieral infection Avith anaerobic streptococci. 

The author wishes to acknowledge the privileges accorded him by the Obstetrical Staff 
ol Coolc County Hospital. 
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EXPERIENCE WITH CONTINUOUS CAUDAL ANALGESIA IN 
OBSTETRICS AT THE UNIVERSITY OF MICHIGAN HOSPITAL 

Report of 250 Consecutive Cases 

George J. Andros, M.D., and Charles W. Henderson, M.D., 

Ann Arbor, Mich. 

(From the Department of OVstetrics and Gynecology, University of Michigan 

Hospital ) 

C ONTINUOUS caudal analgesia is being used at the University of 
Michigan Maternity Hospital for relief of pain during labor and 
delivery. At this time it is the procedure of choice in properly selected 
patients Avho do not present contraindications. 

This preliminary report summarizes the results in the first 250 con- 
secutive cases delivered via the vaginal route in which the caudal proce- 
dure was used. It does not include cesarean sections or gynecologic 
surgical cases where this form of anesthesia Avas employed. The 250 
cases represent 79.7 per cent of all patients delivered vaginaUy during 
the period of time covered by this report. 
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The teelmique used is that of Hiiigson and Edwards, first described in 
194:2d A malleable steel needle is inserted into the sacral canal through 
the caudal hiatus, and intermittent injections of 1.5 per cent Metyeaine 
in Ringer’s solution are carried out by means of a closed system incor- 
porating a feeding sjulnge and a receptacle for the anesthetic agent. 

The anesthetic agent acts extradurally in the sacral canal to obliterate 
inotor and sensorj’- impulses to and from the perineum and lower vagina 
(pudendal nerves), cervix and upper vagina (sacral parasympathetic 
fillers) . Anesthesia and muscular relaxation of tliese structures are ac- 
complished. 

With injection of adequate amounts into the sacral canal, the height 
of the fluid agent in the posterior and lateral peridural space and the 
subsequent analgesic effect can be raised to tlie eleventh and twelfth 
thoracic segments — ^ivhere thoracolumbar sjunpathetic fibers bearing pain 
impulses from the contracting uterine muscle enter the coi’d with the 
dorsal nerve roots. 

jMotor stimuli to the effective contractile elements of the uterus leave 
the spinal cord via sympathetic fibers at various levels higher than the 
tenth thoracic segment. Accordingly, it is possible to avoid inhibition 
of these . impulses and diminution of uterine contractions by regulating 
the height of the effect through limitation of the volume of the injected 
agent. 

The principal contraindications to continuous caudal analgesia include 
gross defoimities or disease of the spine, sacrum, and central nervous 
system, fat pads obliterating the sacral hiatus, local infection at or near 
the site of needle insertion — including pilonidal cysts, psj^ehic and 
emotional disturbances, a history of sensitivity to the drug. The proce- 
dure is Avithheld in the presence of such obstetric complications as 
placenta previa, alnuptio placentae, severe cephalopelvic dispropor- 
tion, floating head in a primiparous patient, predetermined monstrous 
and dead babies. 

Results 

In the present series, complete success was attained in 203 cases (81.2 
per cent). This implies that labor was painless during the time caudal 
analgesia was used, and deliverj- was accomplished without discomfort 
to the patient and without recourse to supplemental anesthetic agent. 

Listed as partiallj^ successful are 29 eases (11.6 per cent). In this 
group successful caudal analgesia during labor was deliberately 
terminated in 14 patients (5.6 per cent). In seven of these eases labor 
did not progress satisfactority due to causes other than caudal analgesia, 
and it was deemed advisable to give the patient a complete rest. The 
caudal technique was discontinued and sufficient sedation to create 
a complete rest from labor was administered. In four other patients the 
analgesia was begun before labor had become well established, and the 
needle was removed after a period of lack of progress in the presence of 
ineffective uterine contractions. Emotional disturbance amounting to 
hj’^steria was the reason for terminating the caudal analgesia in two 
cases, and in one patient the needle was removed under the mistaken im- 
pression that a subsequent injection of the anesthetic agent had been 
made directly into the sacral plexus. Caudal analgesia was not re- 
started in any of these patients, and delivery v/as carried out with the 
aid of gas anesthesia. 

Fifteen patients (6 per cent) on whom caudal analgesia was attempted 
obtained incomplete relief from pain or analgesia that could not lie 



70 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


maintained as long as necessary. Five jiatieiits in tliis group never were 
completely relieved of all discomforl, and four others becaine refractory 
1o subsequent injections afler a pei*iod of successful analgesia. In four 
cases the needle becaine dislodged loward Ihe end of labor, and in two 
others the needle became plugged. It was neees.sary 1o deliver this 
group of patients with suiijilenienlary gas or open-drop ether anesthesia. 

Complete failure occurred in 18 of 250 alteinpt.s (7.2 por cent). Two 
of these failures were duo to introduction of the needle into an abnor- 
mall.y low-lying dural sac, resulting in the withdrawal of .sjiinal fluid. 
No attempt to continue was made in these cases for fear of producing 
massive spinal anesthesia. Five patients were found to have congenital 
abnormalities of the sacrum, unrecognized before attempted insertion 
of the needle and incompatible with u.se of the caudal technique. 

The remaining eleven failures ivere attributed to improper insertion 
of the needle. The subcutaneous tissue overlying the sacrum was the 
common .site of misplacement. In no instance was a needle passed into 
the rectum. I\fost of the patients in this group were so obese over the 
sacrum as to make adequate palpation of the caudal hiatus difficult or 
impossible — in general, poor candidates for the procedure. Attempts 
at insertion of the needle in five of these eases were made during the 
terminal stages of labor in the presence of perineal bulging or crowming 
of the fetal head, which in itself constitutes one of the relative contra- 
indications to the caudal technique. Postpartum roentgen studies in 
this group may have uncovered more abnormal sacra, since the incidence 
of congenital abnormalities of this bone incompatible with the caudal 
analge.sia technique is greater than 5 per cent in females.^ 

As might be expected with increase in experience, there were le.ss 
failures and unsatisfactory re.sults in the last half of the series than in 
tlm first half. 

Po.ssible serious complications of the technique include inadvertent 
massive spinal anesthesia, intravenous injection (oi' ra])id absorption 
through traumatized vessels) with subsequent vasomotor collapse or 
convulsions, infection of .soft ti.ssues, bone, or in the peridural space, and 
broken needles. (The latter complication is rare when the newer 
malleable steel needle and care are used.) 

Po.stanalgesic neurological .sequelae haAm been publicized among the 
laity, but in actual fact only one ease of definite neiwe damage subse- 
quent to the caudal technique has been mentioned in the literature. 
Gready^ reported a personal communication from Hawkins describing 
in the latter’s private practice a ease of po.stpartum saddle anesthe.sia 
and disturbance of sensation and motor function in the right leg. Such 
a lesion may be due in paii to damage of neive roots beyond the reach 
of the caudal needle and cannot be assumed to be due to mechanical 
trauma. At the time of Gready’s report si)ontaneous regre.ssion in signs 
and s^Tnptoms was taking place, and prognosis for ultimate recovery 
was believed good. 

Increased incidence of urinary retention po.stpartum has not been 
noted in this series or in others whci’c physiologic or isotonic solutions 
have been used as vehicles, and distention of the bladder during labor 
has been prevented by periodic catheterization. It is our technique 
to use an inlying catheter which is drained at least every hour that it is 
in place. 

In this series there was no maternal mortality from any cause and no 
morbidity requiring additional hospitalization that could in anj’ Avay be 
attributed to the caudal analge.sia technique. No spinal anesthesia ivas 
produced and no needles were broken. 

Infection Avas limited to one case of superficial cellulitis that re.sponded 
rapidly to cruciate incision and drainage, and to a case of gluteal 
bursitis in an obese patient AAdio receiA-ed a .subcutaneous injection of the 
drug. The bui-sitis responded aa'cII to local heat. 
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Olio patient deinonstrat ed generalized clonic convnLsive inoveinents 
lasting- a. few seconds, along Avitli syncope, nausea, and voiniling. Tliis 
was attributed to rapid absorption of the inetycainc through an area of 
traumatized blood vessels. The patient recovered M'ithin a few minutes 
without untoward effects, and the delivery of a normal baby proceeded 
uneventfully under unsupplemented caudal analgesia. 'Five other 
patipts demonstrated less severe toxic reactions, consisting of vertigo, 
tinnitus, and momentary syncope. Induction of analgesia is preceded 
routinely by administration of 0.1 to 0.2 Gm. sodium pentobarbital 
(nembutal), which increases the patient’s tolerance to the anesthetic 
agent and serves to mitigate possible toxic reactions. 

Blood pressure drop of significant magnitude — due to vasodilatation 
in viscera and lower extremities fi-oni lumbar sympathetic block — is a 
common occurrence and must be watched for by frequent manometer 
checks after each injection. Prompt administration of vasopressor 
agents or autotransfusion by elevation of the legs generally corrects 
the hypotensive condition. 

One hundred and twenty-seven eases (54.7 per cent) of the 232 who 
actually received caudal analgesia, exhibited a .systolic blood pressure 
fall of greater than 20 mm. Hg, but all patients responded quickly to the 
treatment mentioned above, and no embarrassment of fetal circulation 
or untoward reaction in the mother Avas recorded. 

Nine intrapartum and postpartum fetal deaths were recorded among 
the 250 deliveries in this series, giving a gross uncorreeted fetal mor- 
tality rate of 3.6 per cent. When corrected for unavoidable deaths the 
fetal mortality rate is seen to be 2 per cent. None of the fetal deaths 
could in any way be attributed to the use of caudal analgesia. 

TABLI: I. SUMMAUY OF Fktal Dbatiis 



DESCRIPTION' OF FETUS 

XI-.MBF.R OF CASES 

(a) 

Previable Fetus 

(Weight less than University of Micliigan 
minimum standard of 1,000 Gm.) 

(1) 345 Gm. 

(2) 435 Gm. 

2 

(b) Term fetus with abnormality incompatible 
with life confirmed by autopsy findings 

(1) Congenital absence of diaphragm 

(2) Von Gierke’s disease 

2 

(c) 

Premature fetus 

(Weight less than 2,500 Gm.) 

(1) 1,005 Gm. 

(2) 1,710 Gm. ■ ‘ 

(3) 1,860 Gm. 

3 

(‘B 

Term or near-ternl fetus dying in the immediate 
postpartum period from overwlielming infection 

(1) Bilateral confluent pneumonia 

(2) Multiple abscesses 

2 


It has been noted by others and supported by our observations that 
one of the most strildng, and certainly most significant, phenomena 
occurring in labor and delivery under continuous caudal analgesia is the 
rapidit}’- with which the infant breathes and cries lustily after the head 
is born. The Altai mechanisms of the fetus are not obtunded by narcotics 
or general anesthetic agents that might otheiwise be used. Trauma to 
the fetal head likeAAUse is minimized in the presence of relaxed and 
softened museulofascial pehde .structures and Avith the absence of violent 
expulsive efforts on the part of the mother. These factors make con- 
tinuous caudal analgesia higlily desirable in premature lalmr, A\diere tlie 
underdeveloped fetal structures are particularly delicate. 

Because the parturient loses the urge to bear doAvn, it AA^as feared 
early in the development of caudal analgesia that operative interference 
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for deliveiy would be increased to siiel) an extent as to constitute a 
definite hazard to mother and fetus. AVilli proper management of labor 
and deliver j’’, major operative interference need not be increased. In 200 
cephalic presentations in this series where actual delivery took place 
under unsupplemented caudal analgesia, forceps were used in 154, or 
77 per cent, of the eases. This compares with 20.7 per cent forceps de- 
liveries in this clinic during the whole year of 1942— before any caudal 
analgesia was used. 

While operative interference in our series rose from 20.7 per cent to 
77 per cent, this increase loses much of its significance when it is noted 
that no “high” or “midforeeps” were neces.sary in the caudal series. 
Sixty-three of the 154 forceps deliveries in this group were classified as 
“low forceps” and the other 91 Avere of the “outlet” variety, consisting 
of “lifting” the presenting head through tlie introitus after perineal 
bulging or crowning of the fetal scalp had occurred. 

Failure of complete and spontaneous rotation of the head due to lo.ss 
of tone and resistance in the musculofascial .sling of the birth canal 
has been mentioned as a drawback of caudal analge.sia and a potential 
source of traumatic operatii^c interference. In the 154 cephalic eases 
terminated by forceps deliveiy, only 19 failed to show spontaneous 
rotation of the presenting iiart (occiput in all cases) into one of the 
anterior quadrants of the pelvic outlet. This amounts to 9.5 per cent of 
all cephalic cases actually delivered under caudal analgesia alone. The 
incidence of failure of spontaneous rotation in cephalic presentations 
in this clinic ivas 3.6 per cent in 1942. 

In six of these 19 cases of failure of rotation beyond the transveree 
position, manual rotation preceded forceps delivery, and in 12 others 
forceps rotation was carried out. One infant was delivered as a per- 
si.stent occiput posterior. It should be emphasized that all of these 
operative procedures Avere carried out Avith the head Ioav in the pelvis 
and Avere simplified and made less traumatic than under inhalation 
anesthesia because of the relaxation of pehde soft tis.sue structures pro- 
duced by the caudal technique. 

Our observations on length of labor under continuous caudal analgesia 
support the findings of Hingson and Edivards.'’ The average duration 
of labor as a Avhole, and of the first stage (stage of cerAucal dilatation) 
in particular, is shorter than Avith other forms of analgesia. Only AA’^hen 
the presenting part is alloAA'^ed to rest neglected on the perineal floor need 
the second stage of labor be significantly increased in duration. The 
average multipara, alert and cooperative under this form of analgesia, 
can generally expel the fetal head OA'^cr tlie perineum bj^ the voluntaiy 
fixation of the diaphragm and contraction of abdominal muscles, when 
informed of the occurrence of a (painless) uterine contraction by the at- 
tending accoucheur. The uninitiated primiparous individual does not 
coordinate so Avell her efforts, but, Avith little or no effort on her part, 
the presenting part generally is brought to the peianeum and can be 
“lifted” gently through the introitus by “outlet” forceps. 

The third stage of labor likcAvise is shortened under continuous caudal 
analgesia. The absence of inhibition of the contractile elements of the 
uterus decreases the period of postdeliveiy uterine relaxation or atony, 
and third-stage blood loss is diminished in most cases. Average estimated 
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blood loss ill tliose eases in this series delivered under iinsiipplemenled 
caudal analgesia was less than 150 e.c. , In 500 cases LulP found an 
average blood loss of 111 e.e. These figures compare favorably'' with 
average blood loss during labor (about 300 e.e., DeLee) with other forms 
of analgesia and anesthesia. Much of the blood loss under caudal anal- 
gesia comes from dilated vessels cut during episiotomy, and can be con- 
trolled by hemostatic clamping and ligation of the larger vessels and 
by sponge pressure on the cut surfaces. 

Since the effectiveness' of continuous caudal analgesia tends to de- 
crease as its duration in anj’- given patient is prolonged (refraetoiy re- 
sponse to subsequent injections -tends to increase progressively after 8 
to 10 hours), it is our policy to delay the induction of analgesia until 
labor is well established and the patient is experiencing pain and not 
mere discomfort. In primiparous patients the introduction of the needle 
is not made until the cervix is well effaced and dilated at least 3 to 4 
cm., and the head is well engaged in the pelvis. In multiparas the an- 
algesia is induced as soon as significant progress is noted. This obvi- 
ates the need of haste in the late stages. 

Duration of successful analgesia in this series ranged from twenty 
minutes to tiventy-two hours. The average length of time was two hours 
aiid thirty-six minutes in multiparas and five hours and forty minutes 
in primiparas. 

Approximately 0.36 Gm. of metyeaine is used every hour, calculated 
on the basis of a 30 c.c. initial injection of the 1.5 per cent solution and 
the requirement in the average ease of a subsequent dose of 20 e.e. every 
fifty minutes. 

We have mentioned the value of experience in attaining good results 
with continuous caudal analgesia. Careful attention to the patient is an 
equally important prerequisite to success and complete safety. All of 
the cases in this series have been managed by three properly trained 
members of the instructor and resident staff. The responsibility of the 
anesthetist-obstetrician in each case does not end with the insertion of 
the needle, but, rather, the patient is followed clo.sely through labor and 
deliver}’-. Subsequent injections of the anesthetic agent arc given by 
the attending staff physician in each case and the effects evaluated by 
him. Any aberration from the usually expected results are noted and 
corrective procedures carried out as necessary. Turning the patient 
from side to side during labor, transporting her to the delivery room and 
placing her properly upon her back are canaed out under the direct 
supervision of the physician. Blood pressure readings are taken at 
ten- to fifteen-minute intervals after each injection and after the pa- 
tient has been placed upon her back for delivery. Therapeutic measures 
for fall in blood pressure are instituted promptly. 

In any consideration of the advantages and difficulties of continuous 
caudal analgesia, certain more or less intangible factors not suitable 
for statistical evaluation should be mentioned. Older obstetricians fa- 
miliar vdth the discomfort associated with labor during preeaudal days 
cannot help but be impressed, and relieved, by the well-being of pa- 
tients in labor under continuous caudal analgesia. The parturient re- 
mains at ease mentally as well as physically. Fear and anxiety are ab- 
sent. Emotional tension is minimal, and the restlessness and irrational 



74 


AMERICAN JOURNAL OF OHSTETRICS AND GYNECOLOGY 


cries so oilen associated witli nse of amnesic and analgesic drugs do not 
cloud the picture of labor for the patient and her attendants. The fully 
conscious patient is able to take nourishment and adequate amounts of 
fluids during the course of labor. Reflex vomiting is infrequent. As the 
end of labor approaches, the patient may be moved into the deliveiA- 
room without haste, and preparation of the patient can be quietly and 
adequately carried out. Delivery is perfonned with deliberation and 
care. Following delivery the mother may be able to eat and drink im- 
mediately, and postqiartum convalescence a])pears to be hastened because 
the patient under continuous caudal analgesia suffers a minimum of 
mental and physical exhaustion. 

Summary 

In summaiy, certain characteristics of continuous caudal analge,sia 
in obstetrics reported by others are further supported by our experience 
with 250 consecutive eases : 

1. Complete relief of pain during labor and delivery may be obtained, 
without impairment of consciousness oi* aliolishment of voluntary mo- 
tion, and without interference of uterine contractions. 

2. The respiratory and other vital mechani.sms of the child are not de- 
pressed. 

3. Labor is shortened in most cases, 

4. Blood loss during labor is decreased, and postpartum hemorrhage 
is minimized. 

5. The incidence of operative delivery is definitely increased, but con- 
sists chiefly of outlet force]is. There was no increase in any of the 
major or more serious obstetric operative procedures in our series. 
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CESAREAN SECTION UNDER FRACTIONAL 
SPINAL ANESTHESIA 


William Lewxe, M.D., P.A.C.S., Brooklyn, N. Y. 

(From the Department of Obstetrics and Gynecology at the Beth-El Hospital) 

T he use of single dose spinal anesthesia in cesarean section has long 
been advocated by Gosgroved Although it is ideal for the operator 
because of the marked abdominal relaxation, diminution of blood loss 
and noninterference with initiation of respiration of the newborn in- 
fant, maternal deaths and near-deaths have been reported. Waters’ 
reported one death hi 3,000 eases and in addition refers to several 
close calls and near-deaths from the use of single dose spinal anes- 
thesia. Bias and Ricci^ report three deaths from bulbar syncope despite 
careful selection of patients and extreme caution in its administration. 

Beck,^ Gordon and Rosenthal,'^ DeLee,® Greenhill," and many others 
agree that proper selection of the anesthesia reflects a good result, but 
condemn spinal anesthesia because of its particular danger in pregnant 
women. Greenhill stresses sudden death as a great danger in spinal 
anesthesia and attributes it to respiratory jiaralysis. Although single 
dose spinal anesthesia proved satisfactory in our experience we aban- 
doned its use because of the above and many other advez'se reports. 

The return to the use of general anesthesia has been very disappoint- 
ing because of the many complications encountered, as will be shown 
later. Local infiltration was found to be time-consuming and did not 
ahvays produce proper anesthesia. Some advocate supplementing it 
with general anesthesia, particularly at the time the fetus is removed 
and when the placenta is extracted. In 1942, Lemmon and Paschal® 
reported 1,000 surgical cases including 62 cesarean sections, operated 
upon under continuous spinal anesthe.sia. A more recent report by 
Lemmon and Hager® supplements the oilginal report and summarizes 
their results in 2,000 surgical cases which include 140 cesarean operations. 

This method has the advantage of administering a small amount of 
anesthetic solution and adding more if and when needed. They con- 
tend that all forms of anesthesia are administered fractionally as the 
patient requires it. For instance, inhalation anesthesia is continued 
in concentrations and for as long a time as the surgeon needs it to 
complete the operation. Similarly, in local anesthesia, more anesthetic 
fluid is added when the patient complains of pain. Even in intravenous 
anesthesia the amount given is as required, and not necessarily the 
entire dose empirically in-escribed. An initial small dose of the drug 
with the spinal fluid can be withdi-awn should unforeseen toxic symp- 
toms appear, because the flexible needle remains in situ throughout 
the operation. The fractional administration of the drug has parlie- 
ulai-ly appealed to us. The continuous featiu-e which is of benefit in 
prolonged operations is not necessarily applicable in cesarean operations. 
Table I reveals the t.^qies of anesthesia in our last 286 cesarean opera- 
tions. We wish to report mainly our results in tlie 144 operations 
done under fractional .spinal anesthesia, and compare them Avith the 
results in the 103 operations performed under general ane.sthesia. 
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Tabt-r I. 'I’ypES OF Anesthesia 


Praetional spinal 

144 

General 

103 

Local infiltration 

19 

Caudal 

34 

Local and general 

4 

Unrecorded 

2 

Total 

2SC 


We have used 8 c.c. o£ spinal fluid to dissolve 200 mg. of procaine 
crystals. Each cubic centiDieter of this solution therefore contains 
25 mg. of procaine. The spinal canal is entered between the third and 
fourth or fourth and fifth lumbar interspace, with the patient lying 
in left lateral position. The connecting tube is then attached to the 
flexible spinal needle. The patient is then placed in the dorsal recum- 
bent position and 2 c.c. (50 mg.) are injected slowly through a syringe 
connected at the opposite end of the tubing. This produces a closed 
sterile circuit and subsequent injections of 1 c.c. are given as needed, 
usually within thirty minutes after the first injection, and still further 
injections of 1 c.c. are given at fifteen-minute intervals. 

The Trendelenburg posture is not needed. The natural eurvatui’e of 
the spine will cause the procaine solution to rise cephalad, sufficiently 
high to produce adequate anesthesia for operation. The level usually 
reached is about that covered by the eighth thoracic nerve. 

Preoperative administration of ephedrine sulfate is rarely necessary, 
for the fall in blood pressure is minimal noth a 50 mg. dose. If the 
blood pressure at the start of the operation is below 120 systolic, 
ephedrine sulfate, % grain, is administered. Slight nausea is some- 
times encountered, and tliis is combated by inhalation of a pungent 
medicament such as aromatic spirits of ammonia. Oxygen inhalation 
sometimes controls this nausea. 

Venocly.sis is rarely needed unless as a preliminary to a planned 
blood tramsfusion. IMorphine sulfate, 1/4 grain, is administered as soon 
as the baby is extracted and oxytocic drugs are administered soon 
after the placenta is removed. The patient remains relaxed, comfor- 
table, and composed throughout the operation. When the patient com- 
plains of pain the additional dose of 25 mg. of procaine is conven- 
iently added. 

Fifty milligrams of the drug administered initially is generaUy suffi- 
cient for all the intra-abdominal work. The additional 25 mg. is given 
for closure, and only when necessary. Table IT shows that in 8_in- 
stanees the operation was completed with only 50 mg. of procaine. 
In 72 instances the operations were started vdth 50 mg. of the drug 
and were completed by adding 25 mg. more after thirty minutes. 
Forty-one cases required up to 100 mg. of the drua in divided doses. 
There were also 23 patients who required over 100 mg. of the drug 
for the completion of the operation. This does not imply that many 
operations consumed over one hour of operating time. In instances 
where more than 100 mg. of procaine were used, the patients had a 
special insensitiAuty to the drug, or they were obese and large, thus 
requiring more drug to produce suitable anesthesia. 

Table H. Amount of Drug Used 

MG. MG. MG. MG. 

50 50-75 50-100 Over 100 

8 72 41 2.3 

Table III reveals that the operating time in 14 patients was over 
one hour, and in only 32 instances the operations lasted thirty_minute.s 
or less. There were 72 operations which lasted between thirty and 
forty-five minutes, and 26 operations lasted forty-five to sixty minutes. 
The average operating time was 44.5 minutes. 
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Table III. 

Time 

OP Operation 


30 MIN. 

30-45 

45-60 

MORE THAN 

AVERAGE 

OR LESS 

MIN. 

MIN. 

60 MIN. 

TIME 

32 

72 

26 

14 ■ 

44.5 


There is a remarkable diminution in blood loss during the operation. 
The uterus after extraction of the baby and placenta is firm, hard, and 
liale instead of the usual soft, beefy red color of the gravid uterus. 
It remains so thpughout the operation and the field is free from blood. 
Only 8 transfusions Avere needed in the series of 144 cesarean opera- 
tions under fractional spinal anesthesia, and 5 of these Avere for re- 
placement due to loss in antepartum bleeding. In the 103 patients 
operated upon under general anesthesia 18 transfusions Avere given. 
Eight of these Avere giAmii for antepartum hemorrhage, and the re- 
maining 10 for bleeding incident to loss of blood during the operation, 
as illustrated in Table IV. 


Table TV. 

Transfusions 

FRACTIONAL SPINAL 

GENERAL 

Antepartum bleeding 

5 

8 

For blood loss at operation 

3 

10 

Total 

8 

18 


The postoperatiA’-e course is unusually smootli. Food is tolerated 
much sooner after the operation. Distention is at a minimum and the 
postoperative recovery is unusually rapid. The average postoperative 
hospital stay Avas 11 days. The shortest stay in the hospital Avas 9 
days, and the longest stay Avas 26 days. In the group of 103 patients 
that received general anesthesia, the postoperative stay Avas much 
longer. Here the average stay Avas 14 days, the longest stay Avas 58 
days, and the shortest stay Avas 11 days. 

Table V. Eesults in Inhalation Anestiie.sia Series 


No Complications 85 

Complications (Several had more than one complication) 15 

Endometritis 5 

Wound infection 4 

Bronchopneumonia 3 

Postoperative uterine bleeding 2 

Acute gastric dilatation 1 

Paralytic ileus 1 

Thrombophlebitis and pulmonary infarction 1 

Pyelitis 1 

Trigonitis 1 

Abdominovesical fistula 1 

Deaths 3 

Cardiovascular collapse 1 

Peritonitis 2 


The results from general anesthesia are listed in Table V. There 
Avere 85 patients Avho had no complications, and 15 patients had one 
or more of the complications listed. Some of these complications can- 
not be attributed to the form of anesthesia used. HoAveA^'er, in the 
instances of bronchopneumonia, postoperatwe uterine bleeding, endo- 
metritis, acute gastric dilatation, and a fcAV others, the anesthetic is 
directly the cause or has prepared a basis for the complication. The 
three maternal deaths in this group Avere not directly r.elated to the 
anesthetic. They Avere not anesthetic deaths. One patient died oi 
cardiovascular collapse. She Avas sufferuig from rheumatic heart dis- 
ease and had decompensated on tAvo occasions during her pregnancy. 
She Avas in the hospital for observation and treatment prior to opera- 
tion, and Avas operated upon under noAmeain infiltration anesthesia 
supplemented by nitrous oxide and oxygen. She died tAventy-four 
hours later of cardiovascular collapse. The other tAvo patients died 
on the seventh and eighth postoperative days, of peritonitis. 
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Table VT indicates the results under Iractional spinal anesthesia. 
There were 138 patients with no complications. Two had abdomino- 
vesical fi.stulas following' the "Waters’ extraperitoneal operation; one 
had mastitis; one had an abdominal wound infection; and there was 
only one instance with marked abdominal distention which abated on 
the seventh postoperative day. In ibis group of 144 ea.ses there was 
only one death, which cannot be attributed to the anesthesia. This 
patient died on the tenth postoperative day of uremia following the 
administration of Rh incompatible blood. 



Table VI. 

Re.sult.s in Fractional Spinal Series 


NO C'OM- 
TLICATIONS 

Abdoinino- 

complications 

Marked 

Wound 

Infection 

I 

PEATHS 

Uremia due 


vesical 

Mastitis Intestinal 

to R]i incom- 

138 

Pistulas 

2 

Distention 

1 1 

patibility 

1 


Summary 

3. Fractional spinal anesthesia has been satisfactorily used in 144 
cesarean operations. 

2. An initial dose of 50 mg. of the drug did not produce toxic mani- 
festations or cause severe drop in blood pressure, and was sufficient 
for all the major intraperitoneal work. Additional anesthetic was 
conveniently added as needed. 

3. I’here was a minimal amount of bleeding and greater facility dur- 
ing the operation. The uterus remains well contracted during the 
operation and throughout the puerperium. There were no instance.s 
of early or late postoperative bleeding. 

4. There were fewer transfusions given in this series in contrast with 
the number given in the series which were operated upon under gen- 
eral anesthesia. 

5. The postoperative course was smoother, complications fewer, and 
hospital stay shorter. 

6. There was one maternal death in this series, not in any way re- 
lated to the anesthetic. 

Appreciation is expre.s.sed to Dr. Jacob Hcrzlich for planning the technique and 
administering all fractional spinal anesthesias in this study. 
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THE CIRCULATION OF AMNIOTIC FLUID 

^YILLIAM F. MeNGERT, M.D., AlsD J. W. Bourland, M.D, 

Daelas, Texas 

(From ihe Department of Ohstetrics and Gynecology of the Soutinuesiern Medical 
College and the Dallas Medical and Surgical Clinic) 

F our tlieories are eurrent eoiieerning the origin, of amniotie fluid. 

According to these, it is: (1) derived from fetal urine, (2) a trans- 
udate from maternal blood, (3) secreted through the amniotie epitheli- 
lim, (4) of mixed origin. 'Williams' believes that, “from the evidence at 
present available, it would appear that under normal conditions the 
amniotie fluid is derived primarily from the maternal serum, which may 
be modified during its passage through the amniotie epithelium ; but that 
under abnormal conditions other sources, more particularly the fetal 
urine, will have to be taken under consideration.” This is the most 
generally aeeeiDted theory, except that many do not subscribe to the idea 
that fetal urine contributes significantly. 

If amniotie fluid is derived from the maternal seiaun, it follows that 
there is probably continuous production, and unless hydramnios de- 
velops, continuous disposal. Taussig® believes, “that normally there is 
an outflow as well as an inflow” of amniotie fluid. Polano^ and DeSnoo^ 
concur, and these three authors believe that amniotie fluid normally is 
ingested by the fetus and eliminated by way of the fetal and maternal 
blood streams. DeSnoo believes that the principal, and practically the 
only, channel of elimination is by way of the fetal intestinal tract. Dem- 
onstration of lanugo hairs and epidermal cells in the fetal stomach and 
intestines at postmortem examination, and of epithelial cells in meconium 
of the living newborn infant,® offers ample evidence for the ingestion 
of amniotie fluid during pregnancy. Other evidence concerning disposal 
mechanisms has been obtained by following tlie fate of dyes experi- 
mentally introduced into the amniotie cavity. 

Since there seems to Ije little question concerning the continuous dis- 
posal of amniotie fluid, there must be some mechanism to regulate the 
amount produced in normal pregnancy. DeSnoo believes that the quan- 
tity swallowed by the fetus affects production. In other words, if intra- 
amniotic fluid pressure is low, there will be increased transudation from 
the maternal serum; if high, diminished transudation. 

Normally, these regulatory mechanisms are adequate for the rela- 
tively minor variations in quantity of fluid .swallowed by the fetus. On 
the other hand, in the presence of serious ob.struction of the absorptive 
process, hydramnios could result, JMassivc interference with outflow 
might be expected to diminish production, but probably not to eliminate 
it altogether. 

Obviously, congenital atresia of the fetal gastrointestinal tract Avould 
represent a massive blockade to the outflow of amniotie fluid. As a 
corollary, it might be postidated that such obstruction must be situated 
relatively high in the gut, since blockage of the large bowel, for ex- 
ample, would interfere with neither ingestion nor absorption. 
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It was, therefore, Avilli considerable interest tliat each of the authors 
o1)served the development of liydramnios in a pregnant woman whose 
baby was born with a duodenal atiusia. The following two ease reports 
are presented because we believe that tlie gestational effects of the 
natural experiment resulting from the anomaly lend considerable sup- 
port to the theory of continuous production and absorption of amniotic 
fluid during normal pregnancy. 

Case 1. — ^Slrs. G. N., Hospital No. G510,'^ a ^’avida iii, aged 36 yeans, 
with two living cliildren, was first seen at tlie University of Iowa Hospi- 
tals, Sept, 16, 1937, at about the twentieth week of her fourth pregnancy, 
at which time nothing abnormal was noted. Eight weeks later it was 
noted that the uterus was unduly large, with the fundus higher than 
expectancy for the calculated duration of pregnancy. By the thirty- 
third week of gestation there was definite hydramnios. A fetus cor- 
responding in size to the duration of pregnancy could be palpated, al- 
though the uterus was as large as, or larger tlian, a pregnanc.v at teim. 
A roentgenogram of the abdomen revealed ‘no evidence of fetal skeletal 
deformity. 



Fig. 1.— The liver has been displaced to the right. The stomach and. 
have been lifted up and to the left so that the posterior surfac^ are visible. 
"shaft” of what looks like a dumbbell is the distended pylorus. The "n 

across the distended portion of the duodenum is an artifact produced by traction 
the superior hemostat . 

The atretic portion of the gut lies immediately superior to the inferior hemostat. 
between it and the distended duodenum. The probe lies under the common duct. 


Labor began prematurely at the thirty-sixth week, probably because 
of excessive uterine distention, and resulted in the spontaneous birth of 
an apparently normal male child weighing 2,750 grams. There were ap- 
proximately 2,000 e.c. of amniotic fluid. The maternal puerperal course 
was un eventful. 

♦Permission to u.se this case report was kindly gi-anted by Dr. E. D- Plas.s, loi.a 
Citj', Iowa. 
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Tile infant cried spontaneously and presented no evidence of abnor- 
mality. Fourteen hours after birth he regurgitated a small amount of a 
feeding, but had taken those before, and look some after, without diffi- 
culty. Regurgitation after feedings became the rule thirty-one hours 
after birth and increased both in frequency and in force until almost 
^ of each feeding was returned ivitli a projectile tjqie of vomiting. 
Feeding by gavage was attended with a similar result. Small stools of 
meconium were passed. The infant’s condition rapidly became worse, 
vdth cyanosis, apnea, and weak heartbeat, and death occurred 77^ 
hours after birth. An atresia of the duodenum, 5 cm. distal to the py- 
lorus, was discovered at postmortem examination. The block was com- 
plete and permitted passage of neither a probe nor water. In addition, 
thei’e was pulmonaiy congestion and edema which may have resulted 
from aspiration of regurgitated food. The report of the pathologist 
follows : 

“The stomach was considerably distended, and the duodenum was 
ividety distended to a point 5 cm. distal to the pylorus. Gas, and white 
semifluid material filled tlie stomaoli and the distended duodenum. The 
pylorus Avas distended and patent Avith Avails of normal thielcness. The 
duodenal lumen Avas completely closed just proximal to the entrance 
of the common duct as demonstrated by inability to pass a probe or fluid. 
BeloAV the point of atresia the gut AA^as quite small and contained only 
a very small amount of meconium. ’ ’ 

“The common duct entered the duodenum 5 nun. distal to the atresia, 
and the duet of Wirsung joined the common duct 4 mm. from the 
ampulla of Vater. The remainder of the gastrointestinal tract, includ- 
ing the anus. AA^as freely patent. The gall bladder contained a normal 
amount of bile. The rest of the body Avas essentially normal. ’ ’ 

Anatomic Diagnosis . — Congenital atresia of the duodenum 5 cm. 
distal to the pylorus; pulmonary congestion and edema (Fig. 1). 


Case 2. — ^j\Irs. W. R. E.'- Avas fimt seen Dec. 6, 1937, in the sixth Aveek 
of pregnancy, at Avhich time she AA'^eighed llSi'o pounds. The pregnancy 
proceeded normally AAdth questionable distention of the uterus until the 
tAventy-seA^’enth week, Avhen it aaus noted that the uterus Avas markedly 
distended with fluid. the thirty-first Aveek there Avas definite hy- 
dramnios and the fetal heart lones could not be heard. During the 
thirty-sixth AA’^eek the patient Aveighed 164 pounds (a gain of 481/2 
pounds) and Avas complaining of dy.spnea. The membranes were rup- 
tured artificially and the patient Avas deliA’^ered spontaneously of an 
apparently normal 2,841-gi*am female child after an escape of 4,600 c.c. 
of fluid. The maternal postpartum course Avas uneventful. 


Regurgitation of food AAnth strangling and cyanosis began on the sec- 
ond day of life, and the A’^omitus soon became bile stained. There AA'as 
one small stool of meconium. A diagnosis of congenital obstruction of 
the duodenum AA’^as made and duodenojejunostomy performed by Dr. J. 
W. Duckett on the fourth postnatal day. 

Operative Findings . — “The stomach and proximal portions of the 
duodenum Avere found to be greatly dilated and thick-Avalled. There 
Avas an abnormally high attachment of the mesentery of the ascending 
colon and cecum ; and, apparently because of this attachment, there aaus 
a fold of peritoneum OA’-ertyng the duodenum at its most posterior loca- 
tion producing some occlusion of the lumen. It is probable that the ob- 
struction of the lumen aaus due mainty to an intrinsic defect such as per- 
sistent diaphragm. The jejunum and lai'ge intestine AA'cre normal in ap- 
pearance Avherever seen.” A duodenojejunostomy, anastomosing the 
second portion of the duodenum AAUth the proximal end of the 
jejunum, A\’as performed. “When the duodenum AAms opened, a 
catheter was passed upAvard into the stomach, meeting no obstruction ; 


•Permission to use this case renort was kindly pranted by Ur. J. AAA Duckott,= and 
the J. B. Lippincott Company, publishers of the Annals of Surgerii. 
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and was then passed downward to the point of obstruction at the base of 
the mesocolon.” (Fig. 2.) 

Breast milk was fed during the postoperative course and was vom- 
ited only twice. Supportive treatment included the admini.stration of 
COo and 0, and infusions of saline and dextrose. The child has been 
seen frequently since; her development has been entirely normal and 
she has enjoyed excellent health. 



Discussion 

The case histories of these two children, with regard to the mothers’ 
pregnancies, the SATuptoms during the fii’st few days of life, and an- 
atomic findings were strikingly .similar. Each had an atresia of the 
duodenum. It seems reasonably safe to conclude that the materaal 
hydramnios I’esulted in each case from the inability of the fetus to in- 
gest and absorb amniotie fluid. That fluid was swallowed is attested to 
by the remarkable distention of the .stomach and proximal portion of the 
duodenum of each child. The.se two natural experiments give strong 
suppoid to the theory that normally there is an outflow as well as an in- 
flow of amniotie fluid. 

On the other hand, the genei’al belief that a large part of the fluid 
necessary for fetal development is obtained through ingestion of amni- 
otic fluid is not sustained, sinch each of these children was normally de- 
veloped at birth at the thirty-sixth week of gestation and weighed 2, / 50 
and 2,841 grams, re.speetively. Since these weights are noi'mal for in- 
fants born about the thirty-sixth week, it would seem that failure to 
absorb usual quantities of amniotie fluid did not interfere with genera 
development. 
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From the clinical standpoint, it is likely that hydramnios develop- 
ing during the second half of pregnancy, coupled with early and per- 
sistent postnatal regurgitation in an otherwise normal-appearing infant, 
should offer strong evidence of an intestinal atresia located near the 
stomach. Such infants should he operated upon without delay. On the 
other hand, hydramnios may he absent in atresias of the jejunum and 
below, since in sueli eases .sufficient portions of gut remain available for 
ahsorjition. Therefore, although this .syndrome seems to he definitive for 
higli duodenal atresia, absence of hydramnios does not exclude the pos- 
sibility of intestinal block at a lower level. At the time of Webb and 
Wangensteen V report in 1931 on ‘'Congenital Intestinal Atresia,” 
there had been only nine reports of sucee.ssful surgical attack upon this 
anomaly. Since then there has been a gTatifying increase in the num- 
ber of reports of infant salvage. Atresias of tlic intestine are fortunately 
rare and it is estimated'^ that they occur with a frequency of about 1 
in 20,000. 

Summary and Conclusions 

Present concepts of the origin and circulation of amniotic fluid are 
discussed. Tlie anatomic findings in two infants with duodenal atresia, 
whose mothers developed hydramnios during the second semester, are 
presented to support the theory that there is a constant absorption as 
well as production of amniotic fluid during normal pregnaueJ^ 

Failure to absorl) usual quantities of amniotic fluid did not influence 
the gestational development of these two infants. 

The association of hydramnios with .subsequent birth of a normal- 
apiiearing infant wlio speedily develops ]3ersi.stent and forceful vom- 
iting appears to bo a s.vndrome characteristic of atresia of the upper 
portion of the duodenum. 
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VITAMIN E IN MENOPAUSE 
Preliminary Report of Experimental and Clinical Study 
CiiRiST J. Christy, M.D., Buffalo, N, Y. 

(From the State Institute for the Study of Malignant Diseases) 

T he advent of modern endocrinology and l)iocliemistry made possible a 
variety of estrogenic substances such as honnones or synthetic agents in the 
treatment of menopausal syndrome. The purpose of this paper is to report the 
nuater’s observation and clinical expeiaence in the use of vitamin E as a 
therapeutic agent in a group of eases ■with severe symptoms of menopause. A 
large number of instances in the menopausal group of eases are seen at this 
clinic because of abnormal uterine bleeding induced bj’’ improper or prolonged 
dosages of estrogens. These patients are referred by tlieir physicians with a 
suspicion of carcinoma of the uterus and of course are subjected to diagnostic 
curettage to rule out malignancy. 

Consideration of uses and limitations of estrogenic therapy as outlined in 
a recent article by Novak^ can be heartily endorsed, and such is the pobey of the 
author in dealing with such eases. Estrogen is valuable at times in facilitating 
the hormonal adjustments of a large number of patients ; however, like so many 
other valuable therapeutic agents, their prolonged and indiscriminate use is 
unnecessary and actually harmful. In regard to the so-called carcinogenic effect 
of estrogen, Novak^ further states there has been considerable discussion as to 
whether or not excessive therapy can actually incite the development of cancel*. 
Without reviewing this very broad problem, suffice it to say that the consensus 
is that no such hazard pertains to the clinical employment of estrogens in any 
customary therapeutic dosage. He further adds that since our knowledge of 
the possible carcinogenic role of the esti-ogens is still very incomplete, it is a 
wise policy to avoid unneee.ssarily large doses, and to eliminate such treatment 
altogether or hold it to a minimum for persons who harbor any so-called pre- 
cancerous lesions, or for those who have a clear-cut family history of cancer. 

The question whether overstimulation of the aging endometrium by 
estrogens may enhance the evidence of carcinoma in human beings, as they have 
characterized the production of carcinoma in experimental animals, seems to be 
still unsettled, if one reads the vast amount of research on the subject. 

The author’s hope that vitamin E may be an effective remedy in treatment 
of the distressing symptoms of menopause was instigated by reading a report 
of a clinical and laboratory study on amenorrhea by Wliitacre and Barrera.- 
This report deals with treatment of a large number of women internees in the 
Santo Tomas Internment Camp at Jlanila, Philippines, who were suffering from 
amenorrhea, probably due to severe* psychic .shock, wori’y, or fear. Hue to a 
small supply of estrogenic substance available, ten patients of this group were 
given vitamin E in the form of wheat germ oil : a dose of 20 drops oi’ally, three 
times daily, for a period of ten days preceding the expected menstrual flow. 
Eight of the ten patients had a menstrual period or a uterine bleeding. The 
exact role of vitamin E in the human organism is. unknown, but Slattill, ^ m 
re-\demng the work on the subject, states that any definite connection of vita- 
min E with sex hormones and thyroid gland or any relationship to malignancy 
is not supported by the experimental evidence presented. He further states, 
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liowever, that the finding of hypoplastic thyroids in female E-deficient rats'* 
with return to normal appearance on administering vitamin E, suggests that 
thyrotropic as well as gonadotropic activity of the pituitary may be altered 
in tlie absence of vitamin E. 

The author, impressed first with the favorable response obtained from 
vitamin E therapy in “War AmenoiThea,” and second by our incomplete laiowl- 
edge about the chemistry and physiology’- of this substance, began to investigate 
the effect or potentialities of vitamin E in tlie menopause, as therapy with 
estrogens in a large number of his cases, due to the cancerous nature of tlie 
lesion, was wholly contraindicated. 

In this study of six months' time, vitamin E in 10 mg. tablet form as 
ephymal acetate (Eoehe), a synthetic preparation, was given by mouth to 25 
patients ranging in age from 22 to 55 years. Of this group 12 had carcinoma 
of the cervix, one had adenocarcinoma of the fundus, one had malignant 
leiomyoma and sarcoma of the uterus, six had fibroids, one had carcinoma of the 
ovary, one had hemangio-cndothelioma of the parametrium, one had post- 
menopausal blecdinsr after estrogenic therapy, one had dysfunctional uterine 
])leeding due to endocrine disorder, and one had endometriosis. No patient was 
treated who did not complain of severe symptoms of vasomotor instability. 



Fig. 1.— -Case No, 49S9S. Patient, aged 37 years. Artificial menopause, induced by 
x-ray and radium. Very marked relief of menopausal symptoms after a total dose of 550 mg. 
of ephjTial acetate Roche). Vaginal smear (fuchsin stain), showing only a few degenerated 
epithelial cells; no vitamin E response. 


The amount of the drug taken varied from 10 to 30 mg. a day, depending 
upon the degree of severity of symptoms, over periods of from one to six weeks. 
All patients in this study were handled in a uniform manner, and the clinical 
effectiveness of the drug was recorded by one observer. Of the 25 patients, one 
suffered from symptoms of natural menopause, five from surgical and irradia- 
tion menopause, eleven from x-ray and radium menopause, eight from radium 
menopause. 

First reports of experimental use of this drug were astonishing. The entire 
group of eases responded to the treatment and showed either complete relief or 
very marked improvement with less frequency and less severity of the hot 
flashes and drenching pereiiiration, and a definite change for the better in their 
mood and outlook. 

Of these 25 patients, seven reported complete relief of symptoms on dosages 
of 10 to 20 mg. daily over periods of from one to three weeks. Sixteen patients 
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reported veiy marked relief on 10 to 20 mg. daily over periods of Crom two to 
six weeks, A great rednclion in the number of hot flashes per day was evident 
promptly upon taking the prescribed medication, and the patient ’s general con- 
dition greatly improved, The.se remarkable results obtained in these sixteen 
patients suffering with severe symptoms of menopause are sufficiently striking 
to justify calling attention to two of them. One patient (Case No. 46544) 
states: “I have noticed a diminishing of the hot fla.shes both in freriueney and 
intensity.” Another patient (Case No. 40671) writes: "Where six to eight 
flashes per day were very common before, I experience one per day after tak- 
ing the medication.” 



Fig. 2. — Case No. 49987. Patient, aged 40 years. Artificial menopause, induced by 
x-ray and ladium. Famiiy physician gave patient .seveial "shots” of estrogenic preparation 
twice a week. Vaginal smear (fuchsin stain) showing cornlfled epithelial cells, 
leucocytes ; full esti us response. Suggested discontinuance of the "sliots” and 
vitamin E prescribed instead. The replacement therapy with vitamin E was as effective as 
with the “shot” treatment. 


It is the author ’,s opinion that all of the latter group might have obtained 
complete relief on higher dosages, and subsequent indications point towards 
such a response, but at present they cannot, of course, be included with the 
complete I’elief gTOUji. In only two eases was treatment interrupted : Ca.se hfo. 
46661, with moderate relief, because of family and marital upset, and Case 
No. 43065, with slight or no relief, stopped treatment after a few days on 10 mg. 
daily. These patients were both advised to continue the treatment with com- 
paratively higher dosage, 30 mg. per day. The author is of the opinion that 
both of these patients, with higher level dosage and under normal home life, 
■will respond to treatment as did the rest of the group. 

In discus.sing the results of therapy in menopause with sjmthetic vitamin 
E, it mu.st be pointed out that the measure of clinical response wa.s ha.sed 
largely on subjective findings. In a few instances, Amginal smears or endo- 
metrial biopsies, taken duilng the course of this .study, revealed that vitamin 
E induced no change in the vaginal mucosa (Eig. 1) and endometrium. Tins 
was in contrast to the effect seen after estrogenic therapy on the vagina 
epithelium (Fig. 2) and in the endometrium (Pig. 3). 
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Undesirable side reactions sncli as headache, nausea, vomiting, dizziness, 
soreness of the breasts, pelvic pain, and vaginal bleeding were not encountered 
in any of these patients. 



Pig. 3. — Case No. 51133. Patient, ageil .50 year.s. Natural Tncnopause three or four years 
previously. Five years ago. because of » reinonopausal symptoms, treatment by liypodermic 
Injections of estrogenic preparation was begun by f.amily physician at regular interr'als and 
kept up because of skipi)ing menstrual periods, menorrliagia, and metrorrhagia. "Within the 
last few months tliis method of treatnjcnt was replaced by one tablet of estrogenic substance 
taken orally every morning. A few days before admission patient had a profuse vaginal 
hemorrhage. Endometrial biopsy sliowlng endometrial glands are liyporplastic. The endo- 
metrial stroma shows intercellular hemonhage; full estrus response. 


Conclusion 

This is a preliminary report of the clinical use of vitamin E in the treat- 
ment of menopausal sjmdromc. Vitamin E plays a physiologic role in tvomen 
presenting symptoms of menopau.se. Tlie nature of this action is not under- 
stood. The author believes that vitamin E has demonstrated its effectiveness 
in menopausal therapy by experimental and clinical application. The relief of 
symptoms in patients after administration of vitamin E could not be distin- 
guished from that obtained with the natural or synthetic estrogens. In some 
cases vitamin E seems more effecti^'e in relieving the symptoms of 5 '^asomotor 
instability than estrogens. The chief advantage of the new drug over estrogen 
is in the fact that vitamin E is free of any stimulative effect or change on the 
genital system or in the parenchyma of tlie breast. It plays no possible 
carcinogenic role as the estrogens may do, and, due to the latter factor, vitamin 
E can be used freely in menopausal patients suffering from neoplastic disease. 
It produces no untoward aftereffects and is 5vell tolerated. 

EphjTial Acetate (Eoclie) used in this clinical investigation was supplied by Hoffman, 
LaRoclie, Inc., through the courtesy of Dr. R. J. Ploody. 
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SULFONAMIDE AND STILBESTEOL THERAPY IN 
GONOCOCCAL VULVOVAGINITIS* 


Lucile R. Hac, Pn.D., H. Close Hesseltixe, M.D., Fred L. Adair, 
M.D., AXD ]\Iyrtle B. Crudim, M.D., Chicago, III. 

(From the Department of Obstetrics and Gynecology, the University of Chicago and 
the Chicago Lying-in JIos2>ital, and the Chicago Municipal Social Hygiene Clinic) 

F or the past several years, we have been studjong the problem of 
gonococcal infection in children. t Some of the preliminary results 
have been reported elsewhere.’* - Tliis is the final report of* our in- 
vestigations of sulfonamide! tliei-apy in this infection. 

The use of cultural methods for the diagnosis of gonococcal vaginitis 
and proof of its cure have led. to a truer concept of the incidence of the 
infection and is graduallj’* eliminating the all too prevalent opinion that 
all oi- most vaginitis in children is gonorrheal in origin. Very fre- 
(luently children recovering from i*cspiratory infections show vaginal 
discharges. Smears of these dischai’ges show many gram-negative cocci 
which are not gonococci, but which may be mistaken for them. On cer- 
tain oeeasion.s, smears have been found to be particularly difficult to 
read when the predominating organism on culture was the streptococcus. 
Because of these difficulties, diagnosis should be based on culture as 
well as smear. 

Older methods of local treatment of gonococcal vulvovaginitis have 
been notoriously inadequate. Either the infection persisted in spite of 
months of treatment, or, as has been reported frequently, many of the 
so-called cured cases relapsed a few weeks to several months after 
therapy had been discontinued. Since “cures” were usually based 
upon smear readings rather than cultures, i1 is very probable that the 
continuous presence of the gonococcus — though undetected in smears — 
accounted for the recurrence of the disease. "We had the opportunity 
to observe the treatment and to study by culture 25 children ivho re- 
ceived six weeks of local therapy (mereurochrome). Only two (8 per 
cent) of the group had negative cultures which remained so for one year 
following therapy. Thirteen of the children had both positive smears 
and cultures throughout treatment. Ten had periods during and fol- 
loiving therap.v when the smears were negative although the cultures 
were persistently positive. This latter group according to older stand- 
ards of ‘ ‘ cure ’ ’ might have been said to have had recurrences. 

In order to evaluate aecurateb*' sulfonamide therapy, diagnosis was 
established by isolation and identification of the organisms before ther- 
apy was instituted. To be certain that there would be no recurrence, 

♦This work was done under a grant from the Albert B. Kuppenhelmer Foundation, 
the Department of Obstetrics and Gynecology, the University of Chicago and uic 
Chicago Lying-in Hospital. 

tMost of the patients in this study were made available through 
Bundesen, President of the Chicago Board of Health, and Dr. G. G. Taylor, Director 
of Syphilis and Gonorrhea Section of the Municipal Social Hygiene Clinic of cnicago. 

JThe sulfonamides used in this study were furnished through the courtesy of ti^ 
Medical Kesearch Departments of (1) Winthrop Chemical Company, Acw York ony, 
(sulfanilamide and sulfathiazole) ; (2) Merck and Company, Rahway, I'OW 
(.sulfapyridine) ; and (3) Dcderle I/iboratories, Incorporated, Pearl River, Acw yora, 
(sulfadiazine). 
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tlie deteriniualion of cure vas based upon cultures and smears taken 
during treatment, and at regular intervals i'or one year following the 
termination of tlierapy. Such a long period of observation is almost 
impossible as a practical procedure, but in this study 325 children have 
fulfilled this strict criterion of cure. 

Over 200 children were treated with the various sulfonamides: 
sulfanilamide, sulfapyridine, sulfathiazole and sulfadiazine. Forty- 
five had been deleted because they became delinquent and a full year 
of observation was impossible. At the lime this study was necessarily 
discontinued, 30 children had ben observed more than three months but 
less than six months. These cases, too. have been deleted. Ten children 
who had been observed for more than six months have been included; 
thus, in Table I. a total of 335 cbildron who had 396 courses of treat- 
ment are considered in detail. 


Table I. Number of Patients .and Courses of Therapy Peceiyed Who Were 
Observed Over* One Tear After Cessation of Therapy 


NUMBER OF PATIENTS 


NUMBER OP COURSES 

99 

One 

course of treatment 

99 

3G 

More than one course of treatment 97 


22 

2 courses of treatment 

44 


9 

3 courses of treatment 

27 


1 

4 courses of treatment 

4 


2 

5 courses of treatment 

10 


2 

6 courses of treatment 

12 

Total 135 



196 


All of the children Avere ambulatory, and most of them Avere Negroes. 
They Amried in ages from 11 months to 13 years; 20 Avere under 2 years 
of age, 54 under 5 years. Three of the girls had their first menstrual 
period during the year of observation. Bight patients had clironie in- 
fections, AAdiieh had been treated previously by local therapy for varying 
lengths of time. All the other cases Avere in tlie acute stage. 

Nine of the children became reinfected during observation and Avei'e 
retreated, and 20 children failed to respond to one or more of the drugs. 

When this study Avas begun, only sulfanilamide and sulfapyridine 
AA'^ere aAmilable. We expected to treat an equal number of children 
selected as impartially as possible Avith the tAvo drugs. It soon became 
apparent, hoAvever, that sulfanilamide Avas not only not as efficacious in 
the treatment as sulfapj'-ridine, but that it also produced “drug-fast” 
gonococcal strains AAdiieh failed to respond to the other sulfonamides. 
For that reason, suKanilamide Avas discontinued early. When sulfa- 
thiazole and sulfadiazine became available, these drugs Avere included 
in the study. As the use of sulfonamide therapy in gonococcal infections 
in both adults and children became more general, it Avas our observation 
that the number of new infections in children rapidly diminished. As 
a result, there Avere fcAver cases for evaluation of sulfadiazine therapy. 
When the study Avas discontinued, 35 children had received sulfa- 
diazine. Four of them had failed to respond to the drug-or had recur- 
rences after therapy had been discontinued, and only four had been 
observed over a year. TAventy-tAvo had been observed three months, 
hoAvever, and Avere probably cured. They are included in the Tables IV 
and Y, merely for comparison AA'ith the other drugs. 

Table II lists each of the drugs in relation to the number of patients 
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Table II. Nuiibeii of Patibnt.s Treated With Eacg Drug and the Total Number 
OF Courses of Each Drug Given — ^ iVLL Were Observed for One Year 
After Theraby Was Stopped 


DRUG 


NU.MBER OF PATIENTS 


NUMBER OF COURSES 

ONE DRUG 

TOTAL 

MORE DRUGS 


SAME DRUG 
REPEATED 

TOTAI, 

Sulfanilamide 


6 

12 

IS 


4 

22 

Sulfapyridine 


42 

19 

G1 


9 

70 

Sulfathiazolo 


G?. 

16 

79 


14 

9.3 

Sulfadiazine 


2 

2 

4 


0 

4 

Stilbe.strol 



G 

0 


1 

7 

Total 


113 


168 


28 

19G 



113 pationt.s received 

1 drug 

113 





rl5 patients received 

2 drugs 

30-1 




22 

3 piilients 

received 

3 drugs 

9 





l 4 patients 

received 

4 drug.'! 

10. 

umi 



Total 

135 



108 




who have been ohserved for one j'ear. One luindred tliirteen were cured 
by one or more courses of a single drug. Seven .patients were reinfected 
twee. They Avere retreated with the .same or a different drug and ob- 
served a full .year after the time of reinfection before being discharged 
as cured. Ordinarily, if a child failed to respond to one drug, a different 
dmg was used for the second course of treatment. Twenty-two patients 
received more than one drug, 15 received two drugs, three received 3 
drugs and four received 4 drugs. When two or three sulfonamides 
failed to effect cure as was the case with a few children who received 
sulfanilamide, stilbestrol was tried finally. Since one child could receive 
one to five different drugs, the total of the numbei’s of patients on each 
of the drugs was 168. Occasionally, Avhen a different drug was not avail- 
able, a child received more than one course of the same drug. Thus, 
six children responded to a second course and two to a third course of 
the same drug. In all, the 135 children receiiud 196 courses of the 
same or different drugs. 

Methods 

Diafjnosis . — ^Diagnosis in every ease was based on isolation and identi- 
fication of the gonococcus by cultural methods. 

Collection of Material for Bacicrioloejic Examination. — All the chil- 
dren Avere examined Avith a A'aginoseope and materials for examination 
collected on Iavo SAvabs. One SAvab Avas used for making the tAvo smears. 
One .smear AAms examined by the laboratory at the Municipal Social Hy- 
giene Clinic, and the other at the laboratory at the Department of Ob- 
stetrics and Gynecology, UniA'ersity of Chicago, using Burke’s modifica- 
tion of Gram’s stain. The second sAvab Avas moistened AA'ith a fcAV drops 
of nutrient broth and used immediately for inoculation of Amrious special 
media. McLeod’s chocolate agar gave the best results of the various 
media tried. Our procedure has been outlined in detail elscAvhere. 
The inoculated plates Avere left at room temperature not longer than 5 
hours, Avhen they Avere transported to the laboratory Avhere they Avere 
incubated at 35° C. in an atmosphere of 10 per cent carbon^ dioxide. 
Plates Avere examined at 24-hour intervals and discarded after 72 hours 
incubation. Tetramethyl-p-phenylene diamine hydrochloride Ava.s pre- 
ferred for the oxidase te.st. Oxidase positive or .suspected colonies 
(very occa.sional]y certain colonies did not give a definite po.sitiA''e ox- 
idase test on primary isolation 1 Avere stained and examined micro- 
scopically. The organism Avas finally differentiated by carbohydrate 
fermentation. 

Treatment and Criteria- of Cure.—In Table HI, the dosages of sullon- 
amides and stilbestrol are giA'en. Treatment Avas Avithheld until tlie di- 
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Table III. Sulfonamide and Stilbesteol Dosage in Gonococcat, Infection in 

Ambulatory Children 


AGE 

weight 

daily dose 

NO. 

doses 

PER 

DAY 

TOTAL 

DAYS 

TOTAL DOSE 

Sidfanilamide 

1 to 2 years 

20 to 27 pounds 

1.3 Gm. (20 gr.) 

4 

10 

13.0 Gm. 

2 to 5 years 

27 to 42 pounds 

2.0 Gm. (30 gr.) 

4 

10 

20.0 Gm. 

5 to 9 years 

42 to 62 pounds 

2.6 Gm. (40 gr.) 

4 

10 

26.0 Gm. 

9 to 11 years 

62 to 100 pounds 

3.0 Gm. (45 gr.) 

4 

10 

30.0 Gm. 


Sulfapyridine, Sulfatliiazole and Sulfadiazine 


1 to 2 years 

2 to 5 years 

5 to 9 years 

9 to 11 years 

20 to 27 pounds 
27 to 42 pounds 
42 to 62 pounds 
62 to 100 pounds 

0.75 Gm. (11.3 gr.) 

1.5 Gm. (22.5 gr.) 
2.0 Gm. (30.0 gr.) 

2.5 Gm. (37.5 gr.) 

4 

4 

4 

‘1 

10 

10 

10 

10 

7.5 Gm. 

15.0 Gm. 

20.0 Gm. 

25.0 Gm. 

Stilbestrol 

All ages 


0.3 mg. (0.45 gr.) 

O 

o 

13 to 

3.9 to 6.0' mg. 





20 

(5.8 to 9.0 gr.) 


agnosis was established by isolation of the gonococcus. Hemoglobin de- 
terminations (earlier the carbon monoxide method and later, the Dare) 
were made before and during therapy. Smears and cultures, vaginal 
pH and blood for determination of drug concentrations were taken 
t^wice a week during treatment. Smears and cultures were continued 
twice a week for three months after therapy had been discontinued, 
and once a month thereafter, until the patient had negative cultures 
for one year. No provocative test was used. ]\Iarshall’s method was 
used for determination of tlie concentration of sulfonamide in the blood. 

Pour doses of drug were given per day, and 10 days constituted a 
course of treatment. If a patient failed to respond to one course of 
therapy, a second course of the same drug was occasionally tried, but 
usually a different sulfonamide was used. Three days usually inter- 
vened between courses of treatment in order to allow time for reading 
the culture taken at the end of the first course of therapy. If a patient 
-failed to respond after 2 or more courses of sulfonamides, stilbestrol 
was used. After sulfanilamide was discontinued, only one such case 
was encountered. 

Results 

Sulfoimmide Therapy . — A comparison of the results obtained with 
the various sulfonamides is made in Table IV. Failures are consid- 
ered from the standpoint of the parlieular drug or drugs that failed to 
effect cure. Although a patient may have required repeated courses of 
the same drug to bring about cure, the drug was considered to be suc- 
cessful and the previous course or courses of treatment were not listed 
as failures. Likewise, if a patient failed to respond to repeated courses 
of the same therapy, but was subsequently cured on another drug, the 
first treatment was considered to constitute one drug failure even though 


Table IV. Results of Sulfonamide and Stilbestrol Therapy — The Number of 
Patients Who Received One or More Drugs 


DRUGS 

NO. PATIENTS 

NO. CURED 

% CURED 

FAnURES^°^™*=« 

Sulfanilamide 

18 

7t 

39 

11 

61 

Sulfapyridine 

61 

54t 

89 

7 

11 

Sulfathiazole 

79 


89 

9 

11 

Stilbestrol 

6 

5 

83 

1 

17 

Sulfadiazine* 

35 

31 

89 

4 

11 


*Two observed one year, 33 observed for three months. 
tTwo patients required 2 courses. 

tone patient required 2 courses and 1 patient 3 courses. 
§Three patients required 2 courses and 1 patient 3 courses. 
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repeated courses of tlie drug may have Imen used. Little emphasis 
should be placed on these cases, however, since it is impossible to bo 
certain whether cure was due to the drug or to the self-limiting course 
of the infection. 

If a patient became delinquent during or just following therai)y while 
the cultures were still positive, the treatment was included as a failure 
even though the patient had not l.teen observed long enough to effect a 
cure by other therapy. 

Since some patients failed to respond to 2, 3 or 4 drugs, one patient 
could constitute a failure of 1, 2, 3 or 4 dimgs. By this method of tabu- 
lation, the total numbers of failures resulting with any one drug could 
be determined. This might, however, lead to erroneous eonclu-sions 
if the first drug selected for treatment caused the microorganism to 
become resistant to all subsequent sulfonamide therapy, as we believe 
was the case with sulfanilamide. In order to avoid such a fallacy, the 
first drug which failed to effect cure has been used as the basis for tab- 
ulation in Table V. Thus, each patient con.stituted one drug failure and 
that failure was credited to the initial therapy. The true figures lie 
probably some place between these two extremes, 

In Table VI, the failures are considered individually. The complete 
treatment given in each case is listed and the time when cultures were 


Table V. Results of Sulfonamibe Therapy Whek Only Initial Failures Are 

CONSIPEKEP 


DRUGS 

NO. PATIENTS 

initial failures 

% failures 

Sulfanilamide 

38 

11 

61 

Sulfapyridine 

61 

s 

5 

Sulfathiazole 

79 

5 

6 

Sulfadiazine* 

35 

2 

6 


♦Two observed one year, 33 for three months. 


Table VI. Treatment Received by Patients Who AVere Resistant to One oR 

More of the Sulfonamides 


NO. AGE 

PATIENTS YEARS 

CULTURES + 

THERAPY 

RESULT 

Sitlfamlamide Initial Therapy 



520* 

4 

In 3 da vs 


Delinquent + 

356 

0 

Always 

Sp.l 

Di-^charged 

385 

5 

In 3% months 

Sp. 

Di.scharged 

559* 

1 

Always 

Sp. 

Discharged 

367 

4 

In 1 month 

Sp., Sp. 

Discharged 

390 

7 

Always 

Sp., Sp. 

Delinquent + 

547 

7 

Always 

St. 

Di.'icharged 

586 

7 

Always 

S., Sp., St., Sh. Di.scharged 

Discharged 

589 

S 

Always 

S., .Sp., St., St., Sh. Di.scharged 

Discharged 

593 

8 

Always 

S., Sp., Sp., St., Sh. Discharged 

Discharged 

650 

6 

Always 

Sp., St., Sh., Sh., St, Discharged Discharged 

Sulfapyridine Initial Therapy 



498* 

5 

In 3 days 


Delinquent + 

550 

2 

Always 

Sp,, St. 

Discharged 

409* 

2 

Always 

Sp.jSt., Sh. 

Disciiarged 

Sulfathiazole Initial Therapy 



710 

8 

In 2 months 

Sp. 

Discharged 

741 

8 

In 2 weeks 

Sp. 

Discharged 

760 

3 

In 2 weeks 

Sp. 

Discharged 

685 

2 

Always 

Sp., Sb. 

Discharged 

1,561 

10 

In 3 days 

Sd,, St. 

Discharged 

Sulfadiazine 

Initial Therapy 



1,564 

4 

In 3 days 

St. 

Discharged 


♦Previous local treatment. 

4S. Sulfanilamide, Sp. = Sulfapyrfdine, St. = Sulfatlilazoie, Sd. = Sulfadiazine, 

Sb. = Stilbe.strol. 
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positive during or following treatment is stated. Those patients who 
failed to respond to therapy and whose cultures remained positive 
during the treatment period are designated in the column of “cultures 
+” as “always.” This, of course, refers only to the drugs which did 
not effect cure and not to the final course of treatment. If a patient 
became negative during treatment, but later relapsed, the interval be- 
tween positive cultures is given. The individual ages are indicated. 
The infection was ultimately eliminated in all patients who continued 
under treatment. 

Discussion 

In the treatment of gonococcal vulvovaginitis, there seems to be lit- 
tle choice between sulfapyridine, sulfathiazole or sulfadiazine either 
on the basis of initial or total failures. Response was almost identical : 

j 

89 per cent of cure in each series. Sulfanilamide is definitely contra- 
indicated in the treatment of children, not only because it results in a 
greater percentage of failures (61 per cent), but also because it tends 
to produce strains of gonococci that are resistant to subsequent sul- 
fonamide therapy. Both sulfanilamide and sulfapyridine produced 
more minor toxic s,^*mploms than did sulfathiazole or sulfadiazine. Not 
once were severe toxic symptoms enconntcred in any of the series. 

Stilbestrol was used with some measure of success in a few of the 
drug-resistant cases, but such cases should be rare when properly se- 
lected sulfonamide therapj’- is used. Five of the six children treated 
with stilbestrol did become negative during therapy and remained so. 
The sixth case responded to a combination of sulfathiazole and stil- 
bestrol therapy. All the children that received stilbestrol showed some 
evidence of secondary sexual changes, but these regressed within a 
month after therapy had been discontinued. One such case has been 
described by us in detail elsewhere.- 

There was considerable difficulty in determining whether some of the 
children had been reinfected or had a recurrence. If the child was 
loiown to have had contact with a member of the family or a playmate 
who had the infection, we were inclined to consider the possibility of 
reinfection, particularly if the cultures had become negative previouslj’’ 
during treatment. Where no such contact was known, the treatment 
was considered a failure. We consider cultures taken during therapy 
to be most useful in evaluation of therapy. Ninety-five per cent of the 
patients that responded to one course of therapy had negative cultures 
three days after starting the therapy, whereas 65 per cent of the fail- 
ures had positive cultures throughout treatment or did not become neg- 
ative on culture until six to nine days after therapy was begun. 

Of the 20 children considered failures on sulfonamide therapy, 11 
had positive cultures throughout the courses of treatment. Of the nine 
who had negative cultures during treatment and later relapsed, six had 
positive cultures within two weeks after therapy was discontinued, one 
in a month, two within two months aiid one in three and one-half 
months. One child had a positive culture on the day she was to have 
been discharged after a year of observation. It was difficult to know 
whether this was a reinfection or a drug failure. No evidence of con- 
tact could be elicited. She Avas retreated Avitli the same drug, and dis- 
charged cured a year later. 
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As a practical procedure, three months is probablj’- long enough to 
observe -children before they are discharged as cured, provided the diag- 
nosis of cure is based on appropriate cultural studies. Patients under 
treatment and observation may be permitted to return to school as soon 
as cultures have become negative. ^ 

Although children require proportionatelj’’ larger doses of drug and 
longer courses of therapy tlian do adults, young children responded to 
therapy as well as did the older ones. Of the 135 children studied, 54 
were under 5, and 81 were over 5 years of age. Seventeen per cent of 
the children under 5, and 14 per cent of the children over 5 made up 
the group of “drug-failures.” 

Chronic infections did not respond to sulfonamide therapy as well 
as did acute cases. Eight children had clironic infections which had 
been treated previouslj'' with local therapy. Four of them (50 per cent) 
failed to respond to one or more courses of sulfonamides. 

, Hemoglobin determinations made before therapy was instituted 
showed variations from 56 to 98 per cent. Only 19 (14 per cent) of the 
children were below 70 per cent, and only one of the failures was in this 
group. 

Determinations of concentrations of the drugs in the blood during 
therapy showed levels varying from a trace to 8.0 mg. per hundred 
cubic centimeters. The children that failed to respond to therapy did 
not have uniformly lower blood levels, than those that were cured by 
one course of treatment. 

Conclusions 

1. Diagnosis and criteria of cure of gonococcal ^'ulvovaginitis should 
be based on cultures as well as smears. 

2. Sulfathiazole and sulfadiazine are tlie drugs of choice in the treat- 
ment of this infection. Of 135 children treated with sulfanilamide, 
sulfapyridine or sulfathiazole and observed one year follo'wing therapy, 
equally good results were obtained with sulfapyridine and sulfathi- 
azole whether response was based on cure (both 89 per cent), or upon 
initial failure (sulfapyridine 5 per cent, sulfathiazole 6 per cent). 
Sulfapyridine caused more minor toxic sjmptoms than did sulfathi- 
azole. Sulfanilamide is definitely contraindicated because of the higher 
percentages of failures and because it tends to produce strains of gono- 
cocci which are resistant to sulfonamides. Of 35 children treated with 
sulfadiazine and observed three months following therapy, 89 per cent 
were cured and 6 per cent were initial failures. 

3. Stilbestrol was useful in the treatment of sulfonamide-resistant 
cases. 

4. Negative cultures for three months are probably sufficient criteria 
to establish a cure. 

5. Patients under treatment and ob.servation ma}' be permitted to re- 
turn to school as soon as cultures have become negative. 

Tlie authors take plea.sure in acknowledging tliat tlii.s extensive study was ac- 
eomplislied by the willing and helpful cooperation by the following resident phy 
sicians of the Chicago Lying-in Hospital: Brs. Alice Campbell, Uuth Charles, Lester 
C. Crismon, Richard S. Donovan, David Held, Eugene G. Free, A. F. Galloway, 
Robert G. Greene, Lewis L. Hall, G. Wardlow Hammond, Henrietta Herbolsheimer, 
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Jerome M. Hopper, S. Charles Kasdon, Franklin E. Kells, Jack >Kight David E. 
Kopans, Cecelia Kranaskas, George H, Lage, Robert C. Long, C. 0. McCormick, Jr., 
Bernard Mortimer, Eutli O’Brien, Lester Odell, John M. Parrish, Leroy S. Pearce, 
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CRANIOTOMY- 
With Review of Cases 

J. Irving Kushner, M.D., F.A.C.S., and A. Charles Posner, M.D., 

P.A.C.S., New York, N. Y. 

(From the Ohstetrio Service of The Bronx Hospital, Netv York, N. T.) 

C RANIOTOMY is one of the most serious obstetric operations. Very 
little is written concerning- its indications and technique. Fre- 
quently it is not used when it should he. Because it is gruesome and a 
mutilating procedure, few authors write in great detail on this impoi-tant 
subject. 

Too often have women, who give a history of premature rupture of the 
membranes, long lioui-s of labor, and either repeated vaginal examina- 
tions or attempts at delivery, or both, been subjected to cesarean sec- 
tion Avith the delivery of a dead baby. Frequently, in order to save 
the lives of these Avomen, a radical operation Avith remoA’^al of the uterus 
is done, thereby destroying the possibility of future cliildbearing. Many 
mothers have undergone the dangers of cesarean section to ha\'e pre- 
sented to them a hydrocephalic child, or a child so damaged that it does 
not survive or, at best, is mentally deficient. 

Craniotomy should be performed AAdiencver the child is dead, un]e.ss 
it maj- easily be delivered by forceps. It should be done on liA'dro- 
cephalie children AAdiere there is marked disiiroporlion, or in other types 
of maldeA'elopment, provided the diagnosis is confirmed beyond a shadoAv 
of doubt and the mother cannot be deliA-ered per vaginam. Craniotomy 
should not be done if the conjugata A^era is beloAv 6.5 cm., or AA^here the 
pelAuc canal is blocked by OAmrian or uterine tumors, or Avhen the ceiwix 
is fibrous or carcinomatous. 

hwidence . — In this series of cases, from July, 1932, through June, 
1943, at the Bronx Hospital, thei*e AA'^ere 22,705 deliA^eries. Of this num- 
ber, 19 AA'ere deliA^ered by craniotomy, a percentage of 0.084. (Table I.) 
Bailey and "Williamson^ reported 3 craniotomie.s out of 11,491 deliA'ei-ies. 
a percentage of 0.026. Good’ reported S craniotomies out of a total oi 
22,674 delh'eries, a percentage of 0.36. Long and Stabnick'’ report 29 
craniotomies out of 12,292 deliA'eries, a percentage ot 0.235. 

•Road before The Bronx Gynecological and Obstetrical Society. Xov. 27, 1914. 
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Indications . — TJie indications for the eraniolomies in this series are 
presented in Table II. It can be seen that cephalopelvic disproportion 
with a dead fetus was found in six eases. In one of these cases the dis- 
proportion was unrecognized and an attempt at forceps delivery having 
failed, a craniotomy was done. In two eases with a recognized flat pelvis, 
attempts at manual dilatation of the cervix resulted in a dead ])aby. One 
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Table II — Ikdications fob Cbaxiotomy 


INDICATIONS 

NO. OF 
CASES 

JIATERNAL 

BECOA’ERA’' 

END RESULT 
DEATH 

Unrecognized ceplialopelvic disiiroportion ; at- 
tempted forceps; dead fetus 

1 


1 

Plat pelA’is; cephalopelvic disproportion; at- 
tempted manual dilatation; dead fetus 

Plat peh’is; cephalopeh'ic disproportion; 
prolapsed cord; dead fetus 

O 

2 


3 

3 


Attempted forceps for oceipitoposterior; 

Bandl's ring; dead fetus 

Attempted forceps for oceipitoposterior; 
dead fetu.« 

F 

O 

«■» 

1 

• > 

•i 

3 


Hydrocephalus; disproportion 

4 

4 


Intrauterine death for (58 days; ineffectual 
labor pains; dead baby 

1 

1 


Bag induction for cervical dystocia ; 
dead fetus 

1 

1 



♦Version was also attempted In two cases, following' failure of the forceps and 
before craniotomy was done. 


of these ivas performed at home, and in tlie other, a craniotomy in the 
hospital gave rise to a. rupture of the lower uterine segment. Prompt 
hysterectomy with the recovery of the motlier occurred. In the other 
three cases, prolapse of the cord caused fetal death, and a craniotomy 
was the delivery of choice. 

In seven cases forceps failed to deliver a baby which ivas in an occipito- 
po.sterior position, with a subsequent loss of the fetal heart. In four 
of these cases in the presence of a Bandl's ring the dead fetus was de- 
livered by craniotomy under profound anesthesia. In the other three 
cases while there was no BandPs ring, craniotomy was resorted to, ver- 
sion being contraindicated because of a tight uterus due to the length 
of time the memliranes had been ruptured. 

In our series, hydrocephalus occurred four times. In each ease the 
diagnosis was confirmed bj^ x-ray and a craniotomy was done because of 
the marked disproportion. 

There was one case of fetal intrauterine death for 68 days with in- 
effectual labor pains, and one case of bag induction for cerrfeal dystocia 
with the loss of the fetal heart at about five fingers’ dilatation. 

Length of Labor . — The length of labor of this group of jiatients varied 
between 107 and 9 hours. All of our cases had a history of early rup- 
ture of the membranes, the longest being 67 hours. 

Maternal Mortality . — In this series of cases there were two maternal 
deaths, a percentage of 10.5. The details of these cases are shown in 
Table III. 


Table III. Maternal Mortalita' 

CASE NO. 

.INDICATIONS FOR CRANIOTOMY’ 

CAUSE OF DEATH 

143474 

Pailure of forceps for oceipitoposterior; 
cephalopelvic disproportion; dead fetus 

? Acute renal cor- 
tical necrosis 

63471 

Pailure of forceps for occipitopo.sterior; 
Bandl’s ring; dead fetus; intrapartum 
infection 

Septic pelvic throm- 
bophlebitis 


Patient No. 143474, aged 33 years, gravida ii, para i. Membranes 
ruptured 39 houi-s, total labor 3914 hours, second stage 1% hours. Intra- 
partum eclampsia. Craniotomy was done because of the failure of 
forceps to deliver an occipitoiiosterior with subsequent loss of the fetal 
heart. A congenital oxycephaly was delivered. The patient expired on 
the tenth postpartum day Avith signs Avhich Avere^ interpreted bj^ the 
medical consultant as being due to acute renal cortical necrosis. 

Patient No. 63471, aged 22 years, primigravida. Total labor 72 hours, 
second stage, 3 hours, membranes ruptured 75 hours. Intrapartum 
infection. Failure of forceps for occipitopo.sterior. With the loss of 
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fetal lieart, craniotomy was done. Patient ran a septic course due to a 
pelvic thrombophlebitis and expired on nineteenth postoperative day. 

Tec}i7iique. — A few words about the teclinique of craniotomy will not 
be amiss. In view of the shock, the patient should be typed and com- 
patible blood should be ready for a possible transfusion. The procedure 
must be done under general ane.sthe.sia. Spinal anesthesia or caudal 
analgesia are definitely contraindicated. The paiienl should be re- 
draped and have a new vaginal preparation. Catheterization should be 
done before and after the operation to make sure that there has been 
no bladder injury. The procedure following the original description 
of Tarnier<^ should be strictly adhered to. After the delivery of the 
fetus, the placenta should be removed manually in order to save blood 
loss and to explore the uterus for possible rupture. This should be fol- 
lowed by a uterine packing. Chemotherapy should be started immedi- 
ately. 

Summary - - 

Out of 22,705 deliveries at the Bronx Hospital, 19 were delivered 
by craniotomy, a percentage of 0.084. In these 19 eases there were two 
deaths, a percentage of 10.5, 


Conclusion 

1. Craniotomy is a necessary ob.stetric operation. 

2. It is safer for the mother with a dead baby that cannot be delivei’ed 
by forceps or version, or for the mother who is obviou.sly infected. 

3. It is the operation of choice for the delivery of jnalformations where 
vaginal delivery is difficult or impo.ssible. 

We are indebted to Meyer Rosensobn, M.U., F.A.C.S., Attending Obstetrician, 
The Bronx Hospital, for his helpful suggestions in the preparation of this report. 
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ESSENTIAL DYSMENORRHEA— ITS TREATMENT WITH 

PAVATRINE* 

A Preliminary Report 

C. H, Weinberg, M.D., New Orleans, La. 

A S NUMEROUS as are the theories of dysmenorrhea, the proposed 
. medications are even more numerous. 

It follows, of course, that since we are still ignorant as to the true 
cause of dysmenorrhea in the abseiice of pelvic pathology, and as 
dysmenorrhea is a symptom and not a disease, no one routine of treat- 
ment regularly gives any measure of success. For the most part, also, 
it is usually not possible to differentiate in any one individual the type 

*E-dlethylamlnoetIiyl fluorlne-9-carboxylate hydrochloride (Pavatrlne). BuppHed 
hy G. D. Searle & Co. 
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of dysmenorrhea present, and there is always overlapping of the 
classified types: (a) the neurotic, (b) the obstructive, (c) the hypo- 
plastic, and (d) the constitutional. 

After many false starts, the author has had such improved results 
with the technique outlined below, that he feels that his findings are 
worthy of note. 

It is freely admitted that pain is an individual concept; that the 
threshold of pain varies greatly, and that results are often untrust- 
worthy when based on a history of symptomatic relief. In a later 
paper an attempt will be made to present scientific proof of the com- 
parative value of antispasm odic drugs by means of a new type of 
apparatus now under construction. At present the findings are based 
upon symptomatic relief. 


Method .of Study 

In the general series, patients were divided into two classes: (a) 
those whose chief complaint was menstrual cramps, and (b) those who, 
in the course of a routine gynecologic history, stated that menstrual 
pains were severe enough to cause them to alter their usual routine — 
either by remaining home from work and/or by making it necessary 
for them to remain in bed on the day or part of the day that their 
periods began. 

In the present series, 141 eases have been reviewed. Of these, 41 
could be explained on the basis of outstanding pathology that re- 
quired operative correction or treatment, and are not included in the 
series. 

Twenty eases complained primarily of painful menstruation, and 
these are divided into groups as shown in Table I. 

Of those whose chief complaint was not painful periods, but who 
nevertheless suffered from severe enough pain to alter their usual 
activities, the division of cases is as shown in Table II. 


Table I. 

Chief Complaint — Painflt. Pekiods 


Single 

8 

Married 

12 

Average age 

19 

Average age 

29 

Disability : 


Disability ; 


Complete 

3 (37%) 

Complete 

3 (25%) 

Partial 

5 (63%) 

Partial 

9 (75%) 

Belief : 

Relief: 


4* + + to + 4- 4* 4* 

6 (75%) 

+ + + to + + + + 

8 (66+%) 

4- to + + 

2 (25%) 

+ to + + 

4 (33+%) 

+ + + and + + + + represent 

: no alteration 

in usual routine. 


+ and + + represent 

: relief, but some incapacity remained. 


Table II. Chief Cojiplaint — 

Other Gynecologic Symptoms 

Single 

0 

Married 

SO 



Average age 
Disability : 

33 



Complete 

Partial 

16 (20%) 

64 (80%) 



Belief : 



+ + + to + + + + 

53 (66%) 



+ to + + 

27 (34%) 


For key to symbols, see Table I. 


Method, of Dosage and Control of Cases 

Since dysmenorrhea cannot always be explained by organic path- 
ology, and since the psychic effect of any “new medicine” is unques- 
tionably great, it is necessary in any series to cheek each result care- 
fully, Where a large group can be used at one time and placebos 
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sul)stituted in a portion of the cases, control is easily enough estah- 
Jished, but in private practice, where it is always necessary to furnish 
relief, this method is impracticaL Therefore study was carried out 
in the following manner: 

Each patient was given a prescription for pavatrine and instructed 
to take one tablet three times a day after meals, beginning three days 
before the onset of the expected period, and likewise on the first day 
of the period. If the period was delayed one or two days, the medica- 
tion was to be continued in like manner, but no patient took pavatrine 
more than five days before the periods began. 

Each patient Avas also given a second prescription for capsules, each 
containing phenobarbital grain, extract hyoscyamus % grain, and 
amidopyrine 5 grains. She AAms told that this Avas an '^emergency" 
drug and Avas instructed that she was not to use it unless her cramps 
AAmre not relieved, but if her cramps Avere painful and she could not 
go about her usual actmties, she aal^s to take one capsule every four 
hours, as long as she remained uncomfortable. In this Avay an esti- 
mate of the amount of relief obtained by the pavatrine alone could 
be )nade, for if it Avas not necessary to take any of the capsules, then 
results Avere considered excellent. If, hoAvever, thi-ee or more capsules 
Avere necessary in any tAventy-four hours, then obA'iouslj' the paA'atrine 
Avas of no measurable Amlue. 

No ease is recorded in Avhieh this study does not eoA’^er a minimum 
of six menstrual periods, and as further check, one-half of the cases 
AA^ho 'responded AAmll to pavatrine AA'ere asked to omit it for one month. 
In this latter group, there AAms return of their dysmenorrhea in every 
case. 

In Table III the results in the series are demonstrated. 

Tabi.e III. Breakdoavn of Series 


Number of Cases: 100 

1. Number with complete relief 48 (48%) 

2. Number in Avhich one capsule occasionally necessary 19 (19%) 

3. Number in which two capsules ncccssurj' 23 (23%) 

4. Number in wliich tlireef capsules neces.«ary (Failures) 10 (10%) 

Therefore, relief (1 + 2) 67% 


Rationale of Treatment 

The etiology of dysmenorrhea is itself unknoAAm. It is not the pur- 
pose of this paper to reAueAv the numerous theories as to the cause of 
dysmenorrhea. For our purposes, suffice it to say that the pain is cer- 
tainly related to the uterine musculature or its innervation or both. 

PaAmtrine possesses both musculotropic and neurotropic action. Its 
action simulates that of morphine, but it has the marked advantage 
of being nonnarcotic. 

Bickers^ has demonstrated its antispa.smodic effect and found h 
superior to other antispasmodie drugs. ITis metliod. hoA\mver, employ- 
ing the intrauterine balloon, involves the introduction of a foreign 
body into the uterus. In spite of the fact that a foreign body tends 
to increase the irritability of the uterus, unquestionably pavatrine, in 
this sei'ies, reduced the uterine contractions to a far gi'eater extent 
than the other drugs investigated, AA'ith the exception of morphine. 

XJntoAvard Effects 

Three of the case.s AA^ere failures because of an apparent idiosyncrasy 
to the drug. Tliis eonsi.sted of a scA'ere trembling of the hands and a 
complete feeling of 'inability to control locomotion. As one patient 
expressed it, she fell as though she AA'as "literally falling apart. 

This sensation is ffnquestionably due to the marked relaxing effect 
of the drug. In such patients it should, of course, be discontinued. 
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Disadvantages 

The drug should be begun a minimum of three days before the onset 
of the menstrual period. In irregular cycles the period Avill often pre- 
sent itself before any of the drug has been taken. In these eases the 
drug may be taken with the onset of the period, but it has been my 
experience that under these circumstances it loses much of its effi- 
ciency. On the other hand T have seen no harm in beginning medica- 
tion too early. Patients may take pavatrine continuously for five days 
or more before the onset of the period without apparent side effects. 

Selected Case Eeports 

Typical Successful Besj)ome, — ^]\Irs. S. A., aged 23 years. Dysmenor- 
rhea since menarehe at 14 years of age. Periods regular. One child, 
aged 3 yeai’s. No relief from dysmenorrhea except during pregnancy 
and for first three months thereafter. \Yith re-establishment of periods, 
menstrual “cramps” began. 

Tried proprietary remedies and prescriptions by several doctors with- 
out relief. 

No organic pathology present. 

Placed on pavatrine, one tablet three times a day after meals, be- 
ginning three days before expected period. Complete relief for three 
months, then period liegan four days eai-ly. Took pavatrine on day 
of onset of period with partial relief only. Periods thereafter again 
regular. Pavatrine has relieved this patient with above exception for 
period of nine months. 

Demonstrating Idiosyncrasy to Pavatrine. — Mrs. H. C., aged 26 years. 
Menarehe at 13 yeai’s of age. Periods regular. Dysmenorrhea fir.st day. 
Married three years, no children. No organic disease demonstrable. 

Placed on pavatrine. After second dose became so dizzy that loco- 
motion was impossible. Kepeated attempts brouglit about the same 
sjTnptom complex. Drug discontinued because of obvious idiosyncrasy. 

Typical Failure of Response. — ^Mrs. C. L., aged 29 years. Two chil- 
dren. Periods regular. Dysmenorrhea since menarehe. 

Examination showed erosion of cervix, which responded to treatment. 

Afterwards placed on pavatrine. First month necessary to take four 
capsules in twenty-four hours. Second month, slight relief, took two 
capsules. Third month, no apparent relief. Fourth month, no relief. 

This case constitutes a complete failure. 

Conclusions 

A review of 100 cases of dysmenorrhea treated with pavatrine is 
presented. 

The results seem to warrant that, with proper dosage, pavatrine is 
highly successful in relieving dysmenorrhea. 

Reference 

1. Bickers, W.: Am. J. Obst. & Gynkc. 42: 1023, 1941. 

3439 Prytania Street 



TEST CASE TO SHOW VALUE OF CERVICAL CYTOLOGY SMEAR 
IN UTERINE CANCER DIAGNOSIS- 

J. Ernest Ayre, M.D., W. A. G. Bauld, M.D., and P. J. Kearns, U.J). 

aioNTREAL, Quebec 

(From ihe Department of Ohstetrice and Gynecology, Fayal Victoria Eospital, 

McGill University) 

C ervical eytologj'' smears have been found to detect uterine can- 
cer in lesions so minute as to be missed by the examining huger, 
the eye, or even the biopsy knife. Such a statement seems fantastic at 
first, and yet the illustrations accompanying this article prove it is not 
impossible. The explanation lies in the fact that any cancer lesion large 
enougli to cause “spotting” desquamates specific cancer cells which ap- 
pear in the blood and discharge, gathering at the external cervical os, to 
be spilled down into the vaginal secretions below. 

Papanicolaou and Traut^ were tlie first to describe specific cancer 
cells in the vaginal secretions of uterine malignancies. Meigs^ corro- 
borated their findings, confirming the high degree of accuracy described 
by the original investigators. Both groups admitted that the search 
for cancer cells was arduous and prolonged in some cases, at times re- 
quiring a study of three separate smeai's to arrive at the correct diag- 
nosis. One of us (J. E. A.)-^ has recently described a modification of 
the technique whereby smears taken routinely from the external cervical 
os showed larger concentrations of cancer cells. The search for the 
diagnostic cancer cells was, therefore, facilitated and accelerated, render- 
ing the test more efficient. 

The cytology of smears prepared from the cervical os is different from 
that found in the vaginal smear. This is true of nonnal eases as well 
as in cancer. In the normal case.s, larger numbers of cervical cells, 
squamous and glandular, and of the endometrial cells from above are 
found in the secretions at the cervical portal. ]\fost cancer of the gen- 
ital tract arises from either the cervix or the fundus utei’i. Therefore, 
it seems only natural that larger concentrations of the telltale malig- 
nant cells may be found at the external os, the source of the .spill. There- 
fore, small early gimvths manifesting only occasional desquamation and 
spotting, which may require prolonged study for diagnosis by the 
vaginal smear, yield a more speedy decision in the rapid detection of can- 
cer cells in the ceiwical cytology smear. Wliile three slides may be re- 
quired to diagno.se some cases by the vaginal smear one is u-sually suf- 
ficient in the cervical cytology .smear. 

Case Report 

The patient, a 42-year-old American woman, was admitted to the 
Women’s Pavilion of the Ro 3 ml Victoria Ho.spital on April 9, 1944. She 
gave a historj^ of having been delivered of a child bj”^ in.struments 
eighteen months previouslj'. A year later a checkup revealed a 
erosion from which a biops.y was taken by her phj'sician in New lork 

•Aided bj- a grant from the Banting Re-search Foundation. 
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State. Tlie biopsy was reported as showing a cervical malignancy, and 
the patient was referred 1o Dr. W. A. G. Bauld, head of the Cancer 
Clinic of the Women's Pavilion. Pelvic examination, on admission, re- 
vealed a moderately enlarged mobile uterus attached to a hjTDer trophic, 
freely movable cervix. Dr. Bauld stated at this time tliat he could 
find no cervical lesion demonstrable clinically, other than the usual 
small circular erosion about the external os. Cervical cytology smeai-s 
were taken and studied. Tlie first smear was reported positive* for can- 
cer. ^ On the basis of the smear finding.s, coupled with the history of the 
cervical biopsy, a panhystercetomy was performed.^ 



Fig. 1. — Showing cells found in cervical os smear. Note variable size and confor- 
mation of nuclei, al.^o some vacuolation in cancer cells. 

Pathologic Report . — Grossly the specimen consisted of a generally 
enlarged uterus with cervix attached, measuring 18 by 13 by 8 cm. The 
cervix^ appeared hypertrophic with a small circular eroded area sur- 
rounding the external os. Repeated sections of tlie cervix showed no 
ulcerated or indurated portion. In view of the suspicion of cancer 
aroused by the history and the vaginal smear findings, four separate 
cervical biopsies were taken at 12, 3, 6, and 9 o'clock, respectively. None 
of these exhibited any gross evidence of cancer. The other organs 
showed no relevant disease. 

The microscopic findings were of interest. Tlie first segment of cervix 
examined showed evidence of cystic cervicitis with a normal appearing 
squamo columnar .iunetion (Fig. 2). The second segment examined, 
however, showed a different picture. Tlie squamous epithelium ap- 
peared noiTual up to a point approachuig the squamoeolumnar area. 
Here the character of the squamous eqitheliiim exhibited a distinct and 
abrupt change, the epithelium becoming thicker and the cells showing an 
hyperplastic appearance. The cjffology of this area exhibited a tendency 
to immaturity, the cells presenting many large and numerous small 
pyknotic nuclei. Some of these showed evidence of mito.sis. There was 
no marked invasion of the cervical stoma, but the subepithelial tissues 
in the hyperplastic zone showed a definite round-cell infiltration (Fig. 3). 

The other pelvic tissues showed no evidence of involvement, al- 
though the myometrium showed an independent lesion in the nature of 
a deeply spreading adenomyosis. 

Dr. Bauld, in replying to the physician who had referred the patient 
to him, summarized the ease as follows: “IMrs. L. referred by you has 
been treated by hysterectomy. I confirmed your diagnosis prior to op- 
eration by vaginal (cervical) smears which showed definite cancer 
cells. I could not localize the site of the lesion as the cervix was per- 
fectly healthy in appearance. On this reasoning, I felt that operation 
would complete the treatment more effectively than radiation. I did a 
total hysterectomy and bilateral salpingo-oophorectomy. Test of the 
cervical tissue postoperatively showed a vei’y minute superficial can- 
cerous lesion of the cervix, one of the earliest Jn our records. I think 
we can look forward to an almost certain cure. 

*We usually make it a practice to confirm smear findings by the biopsy before 
resorting to operation or radiotherapy. 
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Fig. 2. — First cervical biopsy .sbowing cystic cerviciti.s with normal appearing .cquamo- 

columnar junction. 



Fig. 3. — Second cervical biopsy showing change in character of .squamous epitho- 
lliim appi caching .squaniocolumnar junction. Xote superficial noninvaslve cancer 
(Bowen’s disease). 


Fig. 




AYRE ET AL. : CERVICAL CYTOLOGY SMEAR 


105 


Criteria of Diagnosis 

Considerable study of normal and abnormal vaginal and cei'vieal 
cytology is necessary to enable one to accurately differentiate the can- 
cer cell from the benign cell. In general, the criteria as outlined so 
beautifully by Papanicolaou and Traut in their monograplP have been 
followed. In brief, the finding of blood and pus cells scattered among 
normal squamous cells with more or less numerous atypical cancer cells 
showing specific nuclear changes (multilobulation, multinucleation, an- 
isocytosis, pylmosis, and multiiilc chromatin granulations) is significant. 

The morphology of the cancer cells found in different cases is ex- 
tremely Available. But the cells from any one case are usually found 
to be similar to tlie cells found in the actual tissue biopsy in that case' • 
(Figs. 1 and 4) . 

Technique 

The technique is that described in “A Simple Office Test for Uterine 
Cancer Diagnosis.”® The cervical cytology smear is taken, using a 
curved glass pipette following exposure with a bivalve speculum. The 
mucous and blood present at the external os of the cervix or from the 
surface of the lesion is drawn up into tlic pipette by suction. This is 
transferred to a glass slide suitably labeled. The mucus is spread over 
the slide to prevent the smear being too tliick. The slide is then im- 
mediately immersed in a solution of ether and alcohol 95 per cent 
(equal parts). Up to this stage, the test may be taken in the office or 
clinic, wherever the patient is first seen. The bottle containing the 
smears is then sent to the cytology laboratory for the more complicated 
process of staining and expert inteiqiretation. 

The simplicity of the test is important, as the inevitable delay asso- 
ciated with an advisement of hosiiitalization for biopsy is eliminated. 
Therefore, the case arousing only suspicion of malignant possibilities 
in the physician's mind is given the benefit of a '^surface biopsy” with- 
out Availing until signs of more adA^anced groAvth indicate that liospital- 
ization and biopsy have become an obvious and inpierative conclusion. 

Observation 

The opinion of the chief gynecologic pathologist (P. J. K.) is that the 
lesion is an early superficial squamous-cell carcinoma, AA'hich at this early 
stage is still noninvasive. This AAmuld appear to fall into the group of 
early cancer lesions described as “BoAA^en's disease.” Some pathologists 
have argued that the lesion is not cancer until there is invasion. It is 
• our conception, hoAvever, that lesions so early and so minute as tliis one 
appears to be should be considered as cancer in a preinvaswe form. No 
doubt if tire disease were diagnosed very early more often, it Avould be 
found to be in this relatively benign preinvasive stage. 

t 

Summary 

A case has been presented in which an earlj'^ cervical cancer Avas de- 
tected by the cervical cytology smeai’s Avhile the lesion Avas so localized 
as not to be detectable by the trained eye or the finger, and 50 per cent 
of the surgical biopsies failed to shoAv it. 

It Avould appear that the vaginal and cervical eytolog^^ smears are of 
definite value in the diagnosis of veiy early as Avell as advanced cases of 
uterine malignancies. 
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PAROVARIAN CYST CAUSING DYSTOCIA 

Wendell Do^WING, M.D., and Lawrence O’Toole, M.D., Le Mars, Iowa 

(From the Le Mars Clinic) 

I N 1939 the authors,^ in a review of the literature since 1873, reported 62 cases 
of paravarian cysts complicating pregnancy, seven of which produced dystocia. 
A personal case was reported in which an intraligamentary cyst resulting in 
dystocia was treated by aspiration through the vaginal wall, permitting a 
spontaneous deliver^' to oceur. In 1940 the following almost identical case was 
encountered. 

Case Report 

Mrs. A. S., aged 37 years, para vii, admitted to the hospital May 20, 1941, gave the 
following liistory: In October, 1939, the patient had had a spontaneous abortion at three 
months followed by a third-degree retroversion which was corrected by a pessary. After the 
sixth month of her present pregnancy she had four prenatal examinations. No unusual symp- 
toms or signs were elicited, and a vaginal examination was not made. On Nov. 20, 1940, she 
was seen at her home in the countr3' bj' one of us. Labor liad been in progress for nine 
hours. Vaginal examination revealed complete effacement and dilatation but the fetal head 
did not advance with her pains. A soft fluctuant mass the size of a baseball was palpable in 
the cul-de-sac on vaginal and rectal examinations. AVith a syringe and large needle inserted 
through the posterior vaginal wall in the midline, 150 c.c. of clear fluid was aspirated from 
the cyst. The head then promptlj' descended and the patient was delivered of a 10-pound 
infant. Her puerperium was normal and at eight weeks post partum no pelvic mass was 
palpable. Surgical removal of the cyst was advised but not agreed to. On Maj' 18, 1941, 
the patient was again seen in the office with a complaint of pain and left lower quadrant 
soreness of several days’ duration. She also complained of rectal and bladder pressure. 
Abdominal examination revealed tenderness deep in the left lower quadrant. On vaginal 
examination a soft tender mass was just palpable to the left and posterior to the uterus. 
The leucocyte count was 16,000. A diagnosis of a cj-^st with a twisted pedicle was made 
and immediate surgery advised. For two daj's the patient was more comfortable, then 
the pain again became severe. On admission to the hospital her leucocj'te count was 6,000 
and her general condition was good. 

An exploration through a left paramedian incision showed the uterus to be normal m 
size and position. A mass, 12 cm. in diameter, was present in the cul-de-.sac, being adherent 
to the peritoneum bj' fibrinous exudate. The mass was a left parovarian cyst with a narrou 
pedicle 7 cm. long, twisted two complete turns counterclockwise, the pedicle arising from the 
left broad ligament just beneath the fimbriated end of the left tube. The thick-walled cyst 
and pedicle showed hemorrhagic changes; the cyst contained 150 c.c. of serosanguinous fluid. 
The fimbriated end of the tube was obliterated by fibrous adhesions. The ovaries and right 
tube were normal. The cj'st and left tube were removed and all raw surfaces peritonealized. 
An appendectomj' was also done. The patient made an uneventful recoverj- and was dis- 
missed from the hospital on the eleventh postoperative, daj*. 

Aspiration of a c^-.st impacted in the pelvis during labor is a safe and .simple procedure. 
Kemoval of the cyst at an carlj- date is alwaj's advisable. 
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INTRAPERITONEAL NABOTHIAN CYST 

Robert T. Prank, A.]\t., New York, N. Y. 

M rs. N. C., aged 22 years, was referred to me because of attacks 
of right lower abdominal pain, correctly ascribed to slight torsion 
of the pedicle of a riglit ovarian cyst. 

Examination showed a healthy young woman. The genital tract was 
nulliparous, uninfected; tiie uterus antellexcd, of normal size; the right 
ovary enlarged to orange size, tender; the left adnexa normal. The 
cervix was normal. 

In November, 1943, through a paramedian suprapubic incision an 
orange-sized bluish thin-walled cyst of the right side was excised and a 
prophylactic appendectomy performed. 

Examination of the field preceding closure revealed a thin-walled 
colorless cyst projecting above the contour of the uterus on its posterior 
surface (Fig. 1). The cyst was 3 by 2 by 1 cm. The origin of this 
cyst puzzled me. At this level, Gartner's cysts are found not in uterine 
tissue but in the broad ligament. Cysts due to adenomyosis would con- 
tain chocolate fluid. Without further speculation, however, the cyst was 
removed bj’- excising it together Avith a thin layer of uterine muscle, 
and the resulting defect Avas closed by suture. Convalescence Avas un- 
eventful. 



Eig. 1. — uterus pulled to right exposing nabothian cyst on posterior surface of 
uterus above sacro-uterine ligaments. 

To my surprise the uterine cyst Avas reported as “cerAucal tissue Avith 
nabothian follicles and chronic inflammation.” When I informed Dr. 
S. Otani, the Associate Pathologist of Mount Sinai Hospital, from Avhat 
location I had removed the specimen, he loo Avas astounded, but Avhen 
Ave revieAved the specimen together, no other interpretation Avas pos- 
sible (Pig. 2). 

Comment . — The intraperitoneally presenting cyst in the loAver pos- 
terior uterine Avail Avas due to dilatation of cervical glands Avhich greAV 
and developed outAvard and upAvard instead of doAvuAvard toAvard the 
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Fig. 2. — Photon) icrograpli of lining of uterine cy.st. Typical cylindrical cervical epi- 
thelium. 


portio as is usual. Tlie possibility that these glands originally were 
abnormally located seems likely because I liave nev^er previously en- 
countered, nor have I seen any mention in the literature, of a similar 
localization, in sharp contrast to the great frequency of nabothian ej^sts 
of the portio. 


AVULSION DEFECTS OF THE SCALP OF THE NEWBORN INFANT 

Medicolegal Implications 

Wilfred J. Finegold, M.D., and Eugene B. Schuster, M.D., Pittsburgh, Pa. 
(From the Departments of Obstetrics and Pediatrics, Montefiore Hospital) 

T he importance of the recognition of congenital defects of the scalp lies in 
the fact that they may be mistaken for a result of obstetric trauma. Finkel- 
stein^ refers to the necessity of a clear differentiation of these congenital defects 
from traumatic lesions for medicolegal reasons. He cites several lawsuits in- 
stituted against obstetricians. Some of the early reports suggest that prenatal 
trauma is the cause of these scalp defects. Abele" considered his case due to an 
injuiy sustained by the mother ten Aveeks before birth, and Schatz^ attributed 
his case to an exostosis of the maternal pelvis. 

Although these defects can be found on any paid of the newborn infant, 
they are most eommonlj^ found on the scalp. The lesions are of comparativelj' 
rare occurrence. Rogatz and Davidson,"' in 1942, found that not more than 
125 cases had been reported. In 1930, Teiuaihn® reviewed 76 cases, in Avhich the 
head was involved in almost half. Abt" repoidcd 37 cases up to 1917. 

The common type eomsists of single or multiple pinhead to coin-sized de- 
fects of the .scalp over one of the parietal bone.s. They are iiTcgularly oval in 
shape and have punehed-out margins ivhich may present more or lass evidence 
of healing. 

Blost writers, including Abt,® attribute the lesions to inflammatory ad- 
hesions between the extenial layers of the skin and the amnion. As the amniolic 
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fluid accumulates, the adhesions are put under tension and stretch into the so- 
called Simonart’s bands. When these bands are torn loose from the fetal 
integiunent, a defect remains. Because these le.sions are consistent with this 
probable etiology, we choose the term "avulsion defects” to differentiate them 
from the congenital dy-splasias and aplasias of tlie shin of the newborn infant 
also commonly referred to as "skin defects.” 

Abt® concluded from microscopic examination that growth of squamous 
epithelium, smooth muscle, and fat are retarded in the fetal areas involved. The 
presence of well-developed connective tissue (po.s.sible beginning healingl) led 
him to believe that the defects were eamsed during early embryonal life. 



Fig. 1. — Appearance of “congenital” skin defect, two days after delivery. 

Case Eeport 

Mrs. E. G., a white private patient, primigraA-ida, aged 25 vears, was seen at the twelfth 
week of pregnancy. The expected date of confinement was Aug. 15, 1944. The past liistory, 
family and general history w.ere all negative. The prenatal course was uneventful. On 
August 17, after a twelve-hour labor, she was delivered of a living, 8-pound male baby. 
Delivery Avas facilitated by a left mediolateral episiotomy and outlet forceps. The infant 
Avas normal except for the folloAving defect: 

At the A’ertex of the scalp tA\-o ulcerated areas AA-ere seen, one on each side of the mid- 
line. That on the left Avas 1 cm. by 1 cm. in diameter and that on the right 1.3 cm. by 2 cm. 
The edges Avere puckered by beginning cicatrization and the floor appeared raw and irregular 
with AA’hat seemed to be hair follicles situated in the purple-red tissue. No OA-idence of 
inflammation Avas present. Healing progressed rapidly and epithelization was complete on 
the tenth day post partum. At this time a few fine hairs Avere seen in the otherwise un- 
broken layer of glabrous skin. 

Treatment consisted of applications of 2^^ per cent sulfatliiazole ointment for tAVO 
days; then cod-liver oil ointment until epithelization was complete. No dressings Avere applied. 

The mother immediately accepted the explanation of the defect. The father AA'as 
suspicious and inferred that the lesion Avas caused by some negligence on the part of the 
nursing statf or by an “instrument injury” produced by the obstetrician. Only AA’hen the 
scalp healed Avas the father at last placated. There Avas no litigation. 
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Summary 

A case of "congenital” skin defect of the scalp of a newborn infant is re- 
ported. A brief resume of the literature is presented, the accepted explanation 
of the lesion is discussed and a more specific nomenclature suggested. The 
importance of these lesions lies in the fact that, through being mistaken fov 
traumatic obstetric injuries, they may be the grounds for litigation. 
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Necrology 


H IRAIM NAHUM VINEBERG, M.D., a pioneer gyneeologi.st of New York 
City, died at his home there. May 4, 1945, at the age of 88 years. Bom 
in Russia, Dec. 20, 1857, he came to Cornwall, Ontario, Canada, at the age of 
five. At 18 he entered !McGill Medical School and graduated in 1878 with 
its highest honor, the Holmes Gold Medal. After a sojourn in London, he went 
as ship’s surgeon to New Zealand, practiced his profession there and then in 
Hawaii, returning to Canada for a period when he became interested in 
gynecology and subsequently .studied in Berlin, Prague, and Vienna before 
he settled in New York in 1886. 

Dr. Vineberg was attending gynecologist at the Jit. Sinai Hospital in New 
York and served there from 1893 until his retirement in 1921, after which he 
was made a consultant. He was also connected in this capacity with Beth 
Moses and Montefiorc Ho.spitals. A member of many specialist and other 
medical societies and a Fellow of the American College of Surgeons, he had 
been a Vice-Pre.sident of the American Gjmeeological Society and President of 
the New York Obstetrical Society. Dr. Vineberg was the author of many 
contributions to this Journal and its predecessor, as well as to other medical 
publications. In 1943 a memorial volume wms published in his honor by the 
Mt. Sinai Hospital. 
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Anatomy, Anomalies, Etc. 

Power, R. M. H.: The Exact Anatomy and Development of the Ligaments At- 
tached to the Cervix tJteri, Surg., Gyncc. and Obst. 79: 390, 194i. 

Tins article is the first of a series of three dealing with the ligaments and fascia 
attached to the cervix, and concerns itself with the anatomj- of Mackenrodt’s liga- 
ment. The other two articles, io appear at some future date, relate to the embry- 
ology and development of the pelvic fascia and to its clinical significance. A brief 
review of ilackenrodt ’s life and his original description of the cardinal ligaments 
is given. 

The author derived his material from four cadavers, two in old age, and two 
in their sexual prime. In addition, numerous fetuses in various stages of develop- 
ment were examined. In summary the cardinal lig.anient is described as a con- 
nective tissue capsule having an inverted U shape. It is attached medially to the 
anterior and posterior marginal walla of the cervix and laterally to the white line 
and fascia of the levator ani. On its posterior superior surface lies the xiterine vein, 
while the artery is anterior. Laterally, an obliquely extending fascial reef is pres- 
ent which deflects the uterine artery anteriorly and the ureter laterally. At the 
extreme lateral aspect of the ligament the artery crosses the ureter at right angles. 
The anterior and posterior surfaces are described. Of interest is a foramen or gap 
between the ligjiment and the fibers from the levator ani. The triangular space be- 
tween the throe surfaces of the ligament is filled with areolar tissue and smooth 
muscle. 

L. M. HEnnAtAX. 

Olds, J, M., Swanker, W. A., and Joseplison, J. E.: Uterine Malforation, South, 
lil. .T. 37: 43 G, 1944. 

Failure of union in the ^Miillcrian ducts leads to various degrees of uterine 
deformity. A double uterus is very rare, bicornuate and septate uteri 
relatively common. The case reported is one of complete double uterus. 
At operation the left uterus was small but connected to the cervix, and from 
its upper left cornua emerged a relatively normal-looking tube, and near the fimbri- 
ated end w’as an ovary with multiple follicle cysts. On the right a Small uterus 
was seen densely adherent to the posterior peritoneum and connected with a greatly 
dilated tube filled with old blood. There was no connection between this uterus 
and the cervix. Pathologically the right uterus and tube showed a small atrophic 
uterus lined with secretory endometrium, the tube being the site of a hemato- 
salpinx. 

WiLEIAM BiCICERS. 


Abortion 

Croisier, M.: The Preventive Use of the Sulfonamides in the Treatment of Abor- 
tion, Schw’eiz. med. Wchnschr. 73: 1465-1470, 1943. 

The author firmly believes that there should be no intervention in cases of abor- 
tion when" fever is present or in cases of induced abortion even if they are not septic. 
The favorable outcome in the large majority of cases of uncomplicated abortion is 
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an argument against the use of large doses of the sulfonamides for prophylactic 
purposes. At the lyausanne Maternity the author has used ‘'sulfa” therapy 
prophylactically and tlierapeutically in cases of abortion. In the febrile cases 
there was a diminution in the number of days of fever as compared -with patients 
who did not receive sulfa drugs. However, no difference was observed in the con- 
trol and sulfa group who had no complications. The prophylactic use of .sulfa drugs 
not onlj' did not prevent a fatality but in some cases tended to produce a pensistence 
of mild fever for a long time. Therefore the author says that the preventive use of 
sulfa drugs in cases of abortion is at present without any value. 

.T. P. GRKENniLT,. 

Weilerstein, Ealph, W.: Intrauterine Pastes, J. A. M. A. 125: 205, 3044. 

The author reports his findings reviewing some abortion fatalities and inquiries 
in connection with the use of soap pastes. The toxic effects are listed in two groups, 
systemic and local. The systemic effects, such as hemolysis, jaundice, pulmonary 
embolism, and septicemia, are the most marked. Sterilit}’ (tubal occlusion) and hem- 
orrhage are the two most common local reactions. Peritonitis is not an uncommon 
finding. The author states that he has been informed by physicians who have used 
this paste that it is ineffective in 50 per cent of the ca-^es. Appropriate steps have 
been taken to control the use of soap pastes by the institution and succe.ssful com- 
pletion of legal actions directed at the manufacturers of the.se products under the 
Federal Pood, Drug, and Cosmetic Act. 

AViluaxi Berman. 

Teare, Donald: Air Embolism in Criminal Abortion, Lancet 247: 242, 1944. 

Teare reports a fatality induced by air embolism following an attempt to induce 
an abortion of a purported three months’ pregnancy. A soap and water mixture 
were introduced into the vagina by means of the enema syringe. The 18-year-old 
unmarried girl became immediately cyanotic and collapsed. AVlien the police ar- 
rived fifteen minutes later, the patient had expired. 

Autop.sy revealed a uterus enlarged to the size of a five to six months’ pregnancy 
and contained a male fetus weighing 17.5 ounces. The membranes had been 
stripped off up to an incli above the lower attachment of the placenta. The pla- 
cental .site contained vessels 0.5 cm. in diameter. The upper part of the inferior 
vena cava, the right side of the heart and pulmonarj' artery were found to be pink 
and filled with bubbles. No bubbles were detected on the systemic side of the circu- 
lation. The bubbles were iridescent. The author states that the volume of liquid 
expelled at one squeeze of an ordinary enema syringe is approximately 43 c.c. and 
into an enclosed space it is delivered at a pressure which easily reaches 28 cm. of 
mercury or 380 cm. of water. AVhen the ball-valve end of a syringe was dipped into 
the frothy soapy water, it was found that about 25 c.c. of air passed through the 
syringe for eveiy squeeze of the bulb. 

C. E. Foesome. 


Gynecologic Operations 

Flax, H. J.,: The Use of Cotton Sutures in Lower Abdominal Surgery, Bol. Asoc. 

mod. de Puerto Rico 36: 170, 1944. 

Continuous cotton thread sutures were used successfully by H. J. Flax in the 
peritoneal and fascial closure of lower abdominal wound.s, thus speeding up the 
time of operative technique to equal that of catgut. Single unit, number 50, cotton 
thread is recommended ; where stronger suture is needed, this thread is doubled 
or tripled. One case of incisional hernia in a right rectus incision is reported. This 
was due to faulty technique with jjoor approximation of the lower end of the an- 
terior rectus layer, rather than to the use of a continuous cotton suture. 

The advantages of cotton thread are: low cost, easy availability; remains stable 
on exposure to heat and moisture and is easily sterilized ; a high coefficient of fric- 
tion allowing the tying of secure knots;. and, that it does not irritate the wound. 
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since it produces no tissue reaction, thus affording greater comfort to the patient. 
The only disadvantage to the use of cotton is its lower initial tensile strength as 
compared with catgut, silk or linen j hut this is offset by greater retention of tensile 
strength in the tissues. 

J. P. Greenhill. 

Phelan, G. W. : The Use of Carbolic Acid (Phenol) in the Treatment of Bartholin- 
ian Abscess, Am. J. Surg. 64: 28, 1944. 

After incising the Bartholian abscess and evacuating the pus, the author advo- 
cates packing the cavity with pure phenol for one and one-half minutes. It is then 
swabbed with alcohol and packed with iodoform gauze. The method has been em- 
ployed for ten years with gratifying results. 

Fkaxk Spielman. 

Decker, A., and Cherry, T. A.: Culdoscopy, Am. .1. Surg. 64: 40, 1944. 

“Culdoscopy” is the term applied by the authors to the direct inspection of 
the intra-abdominal pelvic organs through the cul-de-sac, using a cytoscope-like in- 
strument called the "culdoseope. ” With the patient in the knee-chest position, 
the cul-de-sac is punctured by means of a trochar and cannula, tlie troehar removed 
and the instrument introduced. To facilitate inspection of the pelvis a cannula 
attached to a self -retaining screw tip is applied to the cervix so that the uterus may 
be manipulated when desirable. Indications for the procedure are sterility, '‘small 
ovarian disease,” unruptured ectopic, endometriosis, etc. Caudal and local anes- 
thesia are recomnienaed to prevent pain. 

' Frank Spielman. 


Labor, Manag'ement, Complications 

Valenzuela, Eaul Garcia: Induction of Labor, Bol. Soc. chilena de obst. y ginec. 

8: 226, 1943. 

The author has used the following method: at 6 a.ji., castor oil, 45 Gm., quinine 
sulfate, 0.6 Gm.; at 8 A.Jr., soapsuds enema, quinine, 0.3 Gm.; then every half hour, 
alternately tliymophysin 5 units (0.5 c.c.) and quinine 0.3 Gm. until 20 units of 
thymoplij’^sin and 1.20 Gm. of quinine have been taken. 

In most cases the indication was prolongation of pregnancy beyond normal lim- 
its: in 33 of the 56 cases the prolongation varied from 4 to 14 days, seventeen 
having a pregnancy of 290 days or more. Five patients who were admitted with 
weak pains or premature rupture of membranes requested acceleration of labor to 
shorten their hospitalization. Exceptional indications were two cases of eclampsisni 
(one with prolonged pregnancy), two of ovular infection, one of uterine fibroma, 
and one with contracted pelvis (both with prolonged pregnancy). 

The series included 25 primiparas and 31 multiparas, and the presentation was 
vertex 54, breech 2. The entire treatment was given in 37 cases, while only the 
first doses were needed in some. In five it was impossible to produce efficient con- 
tractions,' and labor occurred in from 7 to 35 days. In six an obstetric intervention 
was necessary for deliverj' and a second induction was needed in four. Spontaneous 
labor as immediate result of the method occurred in 44 cases (78.57 per cent). 

J. P. Gkeenhile. 

Cabrera, H.: Induction of Labor by Watson’s Method, Bol. Soc. chilena de 

obst. y ginec. 8: 212, 1943. 

The author uses the following method which resembles that of Watson. 

(1) Castor oil, 30-60 Gm. (2) Quinine, 0.3 or 0.6 Gm. (3) Soapsuds enema. (4) 
Pituitary extract, 2.5 to 5 units. (5) Quinine, 0.3 Gm. (6) Pituitary extract, same 
dose as previously. (7) Continuation of quinine and pituitary until four doses of 
each are given. The interval between the drugs in tliis schedule vjiries from half 
an hour to one hour. If labor starts, treatment is stopped. 



114 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


Tlie indications of the method are prolonged pregnancy, infection, membranes 
ruptured some days previously in which infection is feared, missed labor, habitual 
death of fetus, and fetal gigantism. 

The method was used in 64 patients: 19 primiparas and 45 multiparas. Absolute 
success was obtained in 4 primiparas and 27 multiparas, or 48.5 per cent. Rela- 
tive success and relative failure occurred in 11 per cent each, and absolute failure 
in 28.5 per cent. 

There were three fetal deaths, 4.6 per cent, not including a fetus of 1,400 Gm. 
which died subsequently from prcmattirity. Three women had simple purulent 
endometritis and one puerperal pyemia; all recovered. One woman died, 1.5 per cent. 

J. P. Gkeekhill. 

Munoz, IiUis; Aburel’s Method. Its Value for Induction of Labor, Bol. Soc. 

chilena de obst. y ginec. 8; 87, 1943. 

The author reports the results obtained in 28 eases: 15 personal, and the others 
from various hospitals in the city. 

The method consists of injection of a saturated solution of sodium chloride (35 
per cent) into the ovular cavity bj' the transabdominal route, the puncture being 
made in the midline halfway between the umbilicus and the pubis, after preliminary 
emptying of the bladder. Local anesthe.sia is unnecessary. Tincture of iodine is ap- 
plied to the skin and a lumbar puncture trocar, or a large needle for intramuscular 
injections may be used. To make sure of being in the ovular cavity, a few cubic 
centimeters of amniotic fluid are aspirated; u.sually the fluid flows spontaneously 
from the needle. 

The effect of the injection is not immediate, the time needed varying from forty- 
five minutes to twenty-four hours. Labor is of normal duration. The mechanism of 
action of the method is unkno\vn. It might be similar to that of the sodium ion on 
the intestine, which according to Ringer’s experiments stimulates the smooth muscle 
fibers. The method offers no danger to mother or fetus and causes no complications. 
However, the heart beats of the fetus must be watched. 

The method has been used in cases of chronic nephropathy aggravated by preg- 
nancy, of pre-eclampsia and eclampsia, and of prolonged pregnancy. In 12 cases, 
the induction method of Watson had failed even when repeated three times. 

The fetuses were alive in 16 of the 28 ca.ses when the method was applied, and 3 
died, but the deaths could not be attributed to the method. One patient was op- 
erated upon, and four had a labor of over twenty hours. Five had retention of the 
placenta; one had hemorrhage and manual extraction. Twenty-two had a normal 
puerperium, five a complication of simple endometritis, and one died of scarlet 
fever. 

J. P. Greexiiiee. 

Costa, Nicanor Palacios: Partial Symphysiotomy, Bol. Soc. chilena de obst. y 

ginec. 8: 94, 1943. 

Tlie author states that the method is based on total section of the symphysis 
flbrocartilage and partial section of the arcuate ligament, the remainder of the latter 
being separated by forced abduction of the thighs which are maintained in that 
position. One of the major advantages of this technique is limitation of the use of 
the knife, thus avoiding possible injury to the urethra, bladder, and cavernous 
bodies. When the pubic extremities open, the sacroiliac joints act as hinges, their 
bony surfaces separating, thanks to the softening of the anterior sacroiliac ligaments 
which are distended. It lias been experimentally proved that the separation of the 
pubic ends after section of the sjunphysis is .3 to 4 cm., but it may be increased to 5 
cm. without rupture of the sacroiliac ligament.s. Clinically, the .separation needed 
does not exceed 4 cm. 

The correct indication for symphy.siotouiy implies .spontaneous birth. Zarate hu.s 
given as absolute indication for his operation relative bony dy.'-tooia with a con- 
jugate above 7.5 cm. in flat pelves and of 8 cm. in the generally contracted pelye.“ 
in multiparas with cephalic presentation, ruptured membranes, and complete dila- 
tation or dilatable cervix. He has given as relative indications primiparity, anora- 
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alies of uterine contraction, incomplete dilatation of the cervix, dystocia of the soft 
parts, fetal sutfering, and slight aniniotic infection. He has given as contraindica- 
tions any bony dystocia unth a conjugate of less than 7 . 5 ' cm. in flat pelves and 8 
cm. in generally contracted pelves, infected primiparas, or those with grave fetal 
suffering^ and dystocia of contraction or of the soft parts. 

The statistics of Hospital Eawson show that dystocia was treated with symphysiot- 
omy in 115 cases with two deaths, or 1.73 per cent, and with cesarean section in 93 
cases with 15 deaths, or 16.12 per cent. 

J. P. Greenhiui.. 

O’Connell, John E. A.: Maternal Obstetrical Paralysis, Surg., Gynec. and Obst. 

79: 374, 1944. 

Pive interesting cases of protrusion of the lumbosacral disk associated with preg- 
nancy and labor are described. In each instance paralysis or weakness of the lower 
extremity was present and all were markedly improved by operation. The author 
feels that this syndrome with resultant sciatic or femoral pain and/or paresis is a 
more common complication of pregnancy than generally suspected. It is suggested 
that hormonal relaxation of the lumbosacral joint may be responsible for the liable- 
ness of the disk to rupture. 

L. M. Hellman. 

Ealing, Mildred I.; Amyoplasia Congenita Causing Malpresentation of the Fetus, 

J. Obst. & Gj’naec. Brit. Emp. 51: 144, 1944. 

The author reports a ease of amyoplasia congenita in a multipara in which re- 
sulted a persistent transverse position of the fetus which was finally rotated to a 
breech and delivered as such. Amyoplasia congenita is a condition of unknown 
etiology, characterized by congenital symmetrical joint rigidities of varying degi'ee 
unassociated with inflammatory change. The condition was associated with hydram- 
nios which is a common concomitant of this fetal abnormality. 

William Berman. 


Items 


Society of Obstetricians and Gynecologists of Canada 

The first annual meeting of this Dominion-wide organization, the Society of Ob- 
etricians and Gynecologists of Canada (La Societe des Obstetriciens et Gynecolognes du 
inada) was held at Montreal, June 15 and 16, 1945, under the chairmanship of Dr. L6on 
Srin-Lajoie, its first president. It has a membership of about ninety Fellows representing 
1 parts of the Dominion and has designated the Journal as its official organ of publica 
en. The complete proceedings of its initial meeting will appear in a subsequent issue. 

The officers for the current year are Dr. William A. Scott of Toronto, President, Dr. 
imes Goodwin of Toronto, Secretary'. 


Correspondence 

Complicated Knot of the Cord 

To Ihe Editor; 

lieeently a woman was delivered in this- JioHpital of a T-pound .3%-ounce male infant 
tvitli an unusual knot in the umbilical cord. The knot was caught over the posterior shoulder, 
and difficulty was encountered in delivering the shoulders. The xifcnatal and postpartum 
courses were uneventful for both mother and child. 

The following pathologic report was given: 

“Gross Description. — Specimen consists of a placenta which is round and measures \~Gk 
X IG X 2 cm. The cotyledons are intact. There appears to be a firm band of connective 
tissue around the periphery of the placenta. The membranes are intact; the cord is slightly 
eccentric in its attachment being 5 cm. from the nearest edge. The cord appears normal 
in diameter. However-, about ilG cm. from the placenta, a complicated knot is formed in 
which the cord passes through three loops upon itself. This knot is approximately 8 cm. 
from the infantile attachment. 

“Microscopic Examination. — S'eetion through the jdacenta shows some small foci of 
early calcification and the usual obliterating vascular changes. No abnormal histologic findings 
were encountered. 

“Diagnosis. — ^Placenta showing an unusual true knot in the umbilical cord.” 

MATERNAL END 

/7///n COURSE 
I // / OF 
\V / / // FETUS 

FETAL 

ATTACHMEITT 

Fig:. 1. 

According to Ashleyi the structure was identified as the ‘'Stevedore Knot” (No. 52J}. 
However, it is evident from the identification of the fetal (free) and placental (standings 
attachments that the knot was formed by the fetus passing through two loojrs of cord, Eig- 
3, instead of merely wrapping the free (fetal) end around the standing (placental) end and 
passing the free end through the loops as would ordinarily be done. 

This case seems to be more complicated than any of the umbilical knots recent!.' 
described by Hennessy.a Moreover, when we trace the course of the fetus in producing tin® 
anomaly, it is almost imjiossible to imagine just how the knot was formed ; whereas, if the 
course had been reversed, the explanation would be relatively simple. 

Eeferences 

1. Ashley, C. IV.: The Ashley Book of Knots, Garden City, N. Y., 3944, The Country Life 

Press, p. 8o. 

2. Hennessy, J. P.: Am. J. Obst. & Gtsec. 48: 528, 3944. 

Cai'tain E. C, H. SOH.Mirrr, 5I.C, 

CoKAE Gables, Pi.a. 

Dec. 30, 3944 
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ROSTER OP AMERICAN OBSTETRICAL AND GYNECOLOGICAL 

SOCIETIES- 

(Appears in January, April, July, October) 

American . Gynecological Society. (1876) President, Edward A. Schumann, Phila- 
delphia, Pa. Secretary, Howard C. Taylor, Jr. 842 Park Ave., New York, N. Y. 
Annual meeting cancelled. 

American Association of Obstetricians, Gynecologists and Abdominal Surgeons. 
(1888) President, Lewis P. Smead, Toledo, Ohio. Secretary, James B. Bloss, 
418-llth Street, Huntington, W. Va. Annual meeting Hot Springs, Va., Sept. 
1944. 

Central Association of Obstetricians and Gynecologists. (1929) President, John 
H. Moore, Grand Forks, N. D. Secretary-Treasurer, W. P. Mengert, Dallas, Tex. 
Annual meeting not announced. 

South. Atlantic Association of Obstetricians and Gynecologists. (1938) Presi- 
dent Oren Moore, Charlotte, N. C. Secretary, T. J. Williams, University, Va. 
Annual meeting cancelled. 

A. M. A. Section on Obstetrics and Gynecology. Chairman, Philip P. Williams, 
Philadelphia, Pa. Secretary, William Mengert, 2211 Oak Lawn Ave., Dallax Tex. 
Meeting cancelled. 

New York Obstetrical Society. (1863) President, E. A. Hurd. Secretary, 

B. G, Douglas, 530 East 70th St., New York City. Second Tuesday, from Octo- 
ber to May, Yale Club. 

Obstetrical Society of Philadelphia. (1868) President, Charles A. Behney 
Secretary, John B. Montgomery, Pro tem, 1930 Chestnut St., Philadelphia, Pa 
First Thursday, from October to May. 

Chicago Gynecological Society, (1878) President, James E. Fitzgerald. Secre- 
tary, Herbert E. Schmitz, 25 East Washington Ave., Chicago, HI. Third Friday, 
from October to June, Hotel Knickerbocker. 

Brooklyn Gynecological Society. (1890) President Chas W. Mueller, Secretary, 
William T. Daily, 142 Joralemon St,, Brooklyn, N. Y. First Friday, from October 
to May, Kings County Medical Society, 1313 Bedford Ave., Brooklyn, N. Y. 
Baltimore Obstetrical and Gynecological Society. (1929) President, Lawrence 
Wharton. Secretary -Treasurer, John W. Haws, 9 E. Chase St., Baltimore, Md. 
Meets quarterly at Maryland Chirurgical Faculty Bldg. 

Cincinnati Obstetrical Society, President, Edward Friedman. Secretary, Carroll 
J. Pairo, Cincinnati, Ohio. Third Thursday of each month. 

Louisville Obstetrical and Gynecological Society. President, Layman A. Gray. 
Secretary, E. P, Solomon, Hegburn Bldg., Louisville, Ky. Fourth Monday, from 
September to May, Brown Hotel. 

Portland Society of Obstetrics and Gynecology. President, Charles Hunt. Secre- 
tary-Treasurer, Karl H. Martzloff, 808 Medical Dental Bldg., Portland, Ore. Last 
Wednesday of each month, 

Pittsburgh Obstetrical and ’ Gsmecological Society. (1934) President, James 
S. Taylor. Secretary, Joseph A. Hepp, 121 University Place, Pittsburgh, Pa. 
First Monday of October, December, February, April, and June. 

Obstetrical Society of Boston. (1861) President, George Van S. Smith. Secre- 
tary, Paul A. Younge, 101 Bay State Eoad, Boston, Mass. Third Tuesday, 
October to April, Harvard Club. 

New England Obstetrical and Gynecological Society. (1929) President, Boy J. 
Hefferman, Brookline, Mass. Secretary, Fred J. Lynch, 475 Commonwealth 
Ave., Boston, Mass. Meetings held in May and December. 

Pacific Coast Obstetrical and Gynecological Society, (1931) President, Goodrich 

C. SchaulTer. Secret ory-Treasurer, William Benbow Thomp.«on, 6253 Hollywood 
Blvd., Los Angeles, Calif. 

Washington Gynecological Society. (1933) President, James E. Costello. Secre- 
tary, GCo. J. Ellis, 1150 Connecticut -Ave., N.W., Washington, D. C., Fourth Sat- 
urday, October to May. 

•Changes, omissions, and corrections should be addressed to the Editor of the 
JouRNAx.. The number after the name is the year of founding. 
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New Orleans Obstetrical and Gynecological Society.- (1924) President, E. L. 
Zander. Secretary, R. A. Graaser, 2700 Napoleon Ave., New Orleans, La. Meet- 
ings held every other month. 

St. iKJuis Gynecological Society. (1924) President, S. A, Weintraub. Secretary, 
Joseph A, Hardy, Jr., 4952 Maryland Ave,, St. Louis, Mo. Meetings second 
Thursday, October, December, February, and April. 

San Francisco Gynecological Society. (1929) President, E. Glenn Craig. Secre- 
tary, D. G. Morton, California University Hospital, San Francisco, Calif. Reg- 
ular meetings held second Friday in month from October to April, University 
Club, San Francisco, or Claremont Country Club, Oakland, Calif. 

Texas Association of Obstetricians and Gynecologists. (1930) , President, T. F, 
Bunkley. Secretary, J. Mclver, 714 Medical Arts Bldg., Dallas, Tex. 

Michigan Society of Obstetricians and Gynecologists. (1924) (Formerly the De- 
troit Obstetrical and Gynecological Society.) President, Owen C. Foster. Sec- 
retary, Milo E. Wliite, 2799 W. Grand Blvd., Detroit, Mich. Meetings first 
Tuesday of each month from October to May (inclusive). 

Obstetric Society of Syracuse Hospitals. (193^ President, Edward C. Hughes. 
Secretary, Nathan N, Cohen, 713 E, Genesee St,, Syracuse, N. Y. Meets second 
Tuesday of September, November, January, March, and May. Suspended for 
the duration. 

Alabama Association of Obstetricians and Gynecologists. President, J. M, Weldon, 
Mobile, Ala... Secretary, Eva F. Dodge, Montgomery, Ala. 

San Antonio Obstetric Society. President, I, T. Cutter. Secretary, S. Foster 
Moore, Jr., San Antonio, Tex. Meetings held first Tuesday of each month at 
Gunter Hotel. 

Seattle Gynecological Society. (1941) President, Gerhard Ahnquist. Secretary, 
Eoger E, Stewart, Stimson Bldg., Seattle, "Wash. Meetings held on third Wed- 
nesday of each month. 

Denver Obstetrical and Gynecological Society. (1942) Secretary, Emmett A. 

Mechler, 1612 Tremont St,, Denver, Colo, Suspended during war. 

Wisconsin Society of Obstetrics and Gsmecology. (1940) President, Boland S. 
Cron, Secretary, Robert E, McDonald, 425 E. Wisconsin Ave., Milwaukee, Wis. 
Meetings held in May and October. 

San Diego Gynecological Society. (1937) President, Geo. D. HuflT. Secretary, 

D. Dalton Deeds, 2001 Fourth Ave., San Diego, Calif. Meetings held on the last 
Wednesday of each month. 

North Dakota Society of Obstetrics and Gynecology. (1938) President, Ralph . 

E. Leigh, Grand .Forks. Secretary, G. Wilson Hunter, 807 Broadway, Fargo, 

N. D. 

Virginia Obstetrical and Gsmecological Society. (1936) President, A. L. Carson, 
Jr. Secretary, L, L. Schamburger, 628 State Office Bldg., Richmond, Va. Next 
meeting not announced. 

Columbus Obstetrical and Gynecological Society. (1944) President, Zeph J. R- 
Hollenbeck. Secretary, WjTine M. Silbemagel, 9 Buttles Ave., Columbus Ohio. 
Meetings held last Wednesday of each month. 

Nassau Obstetrical Society. (1944) President, Arthur C. Martin. Secretary, 
William S. C. Dolan, 2870 Northern Blvd., Manhasset, N. Y. Meetings, bi- 
monthly from October to May. 

Bronx G 3 mecological and Obstetrical Society. (1924) President, .Jacob Clahr. 
Secretary-Treasurer, J. Irving Kushner, 1840 Grand Concourse, New York, N. Y- 
Meetings, fourth Monday monthly from October to May. 

Washington State Obstetrical Society. (1936) President, .John H. Fiorino 
Everett. Secretary, H. H. Skinner, Yakima. Meetings, fir.<<t Saturday of April 
and October. 

Kansas City Obstetrical and Gynecological Society. (1922) President, .1. Milton 
Singleton. Secretary, Richard C. Helman. Meetings, third Tliursday.s, Septem- 
ber, November, .January, Afarcli, and May, University Club. 

Los Angeles Obstetrical and Gynecological Society. (1914) President, George E. 

Judd. Secretary, Carl E. Krugmeier, 2200 West Third Street, Los Angeles, Calif. 
North Carolina Obstetrical and Gynecological Society. (1932) President, Frank 
Locke, Winston-Salem. Secretary, Wallace B. Bradford, Charlotte, N. C. Meet- 
ings .semiannually. 
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Original Communications 


FURTHER EXPERIENCES IN THE USE OF TRANSPLANTED 
ABDOMINAL FASCIA IN THE RELIEF OF 
STRESS INCONTINENCE 

W. B. Studdiford, M.D., F.A.C.S., New York, N, Y. 

(From the Shane Hospital for Woinen) 

I NCONTINENCE of urine occurring under circumstances which raise intra- 
abdominal pressure, such as sneezing, coughing, etc., is a fairly common 
complaint among gjuiecologic patients. In many of them this symptom is of 
minor consequence and often is not admitted unless the patient is directly 
questioned in regard to her urinarj’’ control.^ The term generally accepted 
for this condition is that of stress incontinence, said to have been coined by 
Bardley Holland.^ It has also been called diurnal incontinence,® but less aptly 
since, while it occure most commonly during the daylight hours, it is related 
directly to effort on the part of the patient. 

While in the majority of instances this symptom is so slight that it con- 
stitutes only a minor annoyance, it sometimes develops to such a degj’ce that the 
patient, on the slightest muscular effort, discharges large quantities of urine. 
Such individuals are onty continent when lying down or sitting quietly and, 
even under these circumstances, as can be readily demonstrated on the 
examining table, there is lack of urinary control if the intra-abdominal pres- 
sure is raised. It is with this extreme degree of stress incontinence, par- 
ticularly if previous surgical efforts at relief have failed, that this report is 
chiefly concerned. 

The etiological factors in the background of this condition are well known, 
consisting most commonly of the injuries which occur to the supporting struc- 
tures of the pelvic organs during the process of iiarturition. If such injury is 
concentrated on the supporting tissues of the bladder neck and upper urethra, 
stress incontinence will appear immediately (Refer to Case 2, Croup II). On 
the other hand, if the injury is mo.stly to the supporting stnictures of the 
posterior part of the bladder trigone the symptom may not appear until many 
years later, usuallj* at about the time of the menopause. This is the most 
common sequence of events. 


Note: The Editors accept no responsibility for the views and statements of authors as 
published in their “Orieinal Communications." 
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The involntionarj^ changes at the menopause have a marked influence on 
the development of this sjnnptomj and sometimes, in nulliparous women, appear 
to be solely responsible for its appearance. It has long been knovm that spayed 
female dogs exhibit urinary incontinence, and veterinaiy .surgeons were the 
first to point out that this disorder could be controlled by the administration of 
stilbestrol. Geist and his co-workers'* have reported on the beneficial effects 
of estrogen therapy in human subjects exhibiting urinar^’^ symptoms during the 
menopause. Case 4, Group I, illustrates the advantage's as well as the dis- 
advantages of this form of treatment for stress incontinence. Finally, in rather 
rare instances, individuals are encountered who give a liistory of stress incon- 
tinence since early ehildliood. Their disability usually is increased to a marked 
degree by parturition. Case 1, Group II, illustrates this rather uncommon 
background. A congenital weakness in the supporting structures must be as- 
sumed in these patients. The etiological factors therefore may be traumatic, 
involutional or hormonal, congenital, or a combination of two or more of these 
factors. 


The phj'sieal characteristics of women suffering from severe stress incon- 
tinence are surprisingly similar. In order to prevent urinary leakage, they 
avoid physical activity as much as po.ssible, and, therefore, tend to become 
adipose and flabby. This tendency docs not improve their ri.sks as surgical 
patients. As a rule it cannot be improved before operation. Only by relieving 
the patient of her disability can she be made more active, with a resultant im- 
provement in her general condition. 

Pelvic examination may reveal a variety of lesions due to injury or rela.xa- 
tion of the pelvic supporting structures. In addition, other gx-necologic condi- 
tions, such as uterine fibroids, may be present. However, the lesion which is 
essentially associated with the symptom is the urethrocele. This is exemplified 
by the patients in whom previous surgery has given excellent results as far as 
the general pelvic supporting structures are conceiued, but in whom the urethra 
cele alone recurs, associated vnth a continued lack of urinaiy control. This is 


illustrated by six of the seven eases to be presented in Table I. An uncom- 
plicated. urethrocele often escapes casual examination, the bladder and urethra 
appearing to be well supported. On requesting the patient to cough or strain, 
a tjTiieal displacement takes place; the bladder neck and upper urethra bulge 
downward with the lower vaginal wall, which rotates through an arc vhose 
center is at the lower border of the .symphysis, so that the urethral orifice points 
upwards and fonvards. At the height of tliis movement a thick stream of urine 
is ejected with considerable force, sometimes for several feet. Bonney* has 
pointed out that the escape of urine can be prevented ly placing a finger on each 
side of the bladder neck and holding it behind the symphysis. He offers this 
as a test to detennine whether a sucee.ssful result can be attained by surgerj . - 
sound placed in the urethra further aids in demonstrating the degree to whic i 
the upper urethra and bladder neck can be displaced backward and do^TOvai 
from behind the .symphy.sis. Cy'.stoscopie examination yields little information. 
With the patient reclining and at re.st, no abnormalities of bladder capacitj can 
be found. Tlie usual ‘‘waterfall effect’’ at the internal urethral orifice w 
absent, indicating a loss of tone in the sphincter. On straining, the anterior 
part of the trigone will be seen to fall backward and downward, producing «i 
cone-shaped urethral orifice. The significance of this finding will he discu-sxe 


later. 
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To iiudei'stand the lesion which constantlj^ acv^.ujy^uiico-swAjgjs^i 
a brief review of the supporting mechanism of the femwQl5tto|an« uxavi^Y^VtS,’ 
necessary. Tlie trigone of the bladder rests upon a sheet y^%firiVi 3 ’Wch 
separates it from the anterior vaginal Avail. This sheet is composed of are^r' 
tissue, in AA'hich are embedded nonstriated muscle fibers running in an antero- 
posterior direction. Because of its gross eharacl eristics it is called the pubo- 
ceiwical fascia, although it differs mieroseopically from the' structure of true 
fascia. It is attached, in front, to the back of the symphysis and behind, in the 
midline, to the cervix at its junction Avith the vagina, AA'liile on each side it 
blends AA'ith the corresponding transA'crse cerAUcal ligament. Laterally, it can 
be traced upAvard to the pelvic side Avail where it is attached along the AA'hite 
line, AA^hich is the line of fusion of the A'iseeral and parietal layers of the endo- 
p el vie fascia. 


The pubocervieal fascia is sejiarated from the base of the bladder by a 
plane of cleaA*age, AA’hich is utilized in separating the vagina from the bladder 
in complete hysterectomy. Any Avcakness in the posterior part of this sheet 
can be demonstrated and rejiaired during this operation. The inferior aspect 
of this sheet lies against the anterior A^aginal Avail, a plane of cleavage intervening 
AA^hich is made use of in the repair of systoeele. It is perforated at its anterior 
extremity by the urethi'a to Avhich it contributes a sheath of tissue AA'liieh sur- 
rounds this structure in its doAA’mvard course, and Avhich, Avhen traced laterally, 
attaches itself to the back of the loAver pubic body. The bladder itself receives 
an inA^esting layer of fascia deriA'cd from the supei’ior aspect of the pubo- 
cerwical layer. It is along the line of cleavage betAveen this investing layer of 
fascia and the bladder muscularis that the peritoneum is freed from the vesicle 
fundus in the Waters extraperitoneal ee.sarean section. The anterior aspect 
of the bladder AA’ith its covering of fascia is attached to the back of the pubic 
bone only by thin fibers. It can be separated from the bone Avith great ease doAvn 
to the attachment of the pubocervieal sheet, AA’hei’e immediate resistance is met 
because of the firm attachment of the latter to the bone. 

It seems evident that the lesion pei'mitting the development of urethrocele 
must consist in the sudden tearing or gi’adual attenuation of the mo.s’t anterior 
part of the puboeerAncal fascia, together Avith its descending investment on the 
urethra, thus alloAving the bladder neck and urethra to herniate doAvnAvard and 
baclvAvard through the defect. Cystoscopic obseiwation suggests that the 
posterior segment of these structures is mainly involved. Whether there is asso- 
ciated injury to the inner and outer longitudinal and middle circular muscle 
layei’s of the urethra and to the internal sphincter is a matter of controversy. 
Some students of this condition, notably Kelly,*'^ maintain that the incontinence 
is due to injury of the intrinsic muscles of the upper urethra and bladder neck, 
AA’hile others, notably Watson^ and Bonney,® maintain that the intrinsic muscles 
in these regions, haAung lost their fibroniuscular support, tend to lose tone and 
to become ineffective. Kennedy®'" has recently conducted an extensive investiga- 
tion of the intrinsic musculature of the urethra and bladder neck by an in- 
genious contrivance, and finds extensive alterations in the contour of the urethra 
and the bladder neck, Avhen stress incontinence is present; he as.sumes that this 
must be due to changes in the intrinsic muscles. He concludes, lioAvever, that 
the most important factor in the defect is the injury to the supporting mechanism 
Avhich alloAvs the musculature to become ineffective. The bulli: of eA’idenee points 
to the fact that the intrinsic musculature of the urethra and tlie bladder neck 
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play only a secondary part in the production of stress incontinence. The 
pi imary factor is injury or attenuation of the supporting fascia. 

In order to understand the relationship of urethrocele to the symptom of 
stress incontinence, it is necessaiy to review the modern concept of the nor- 
mal mechanism of urination.®*^® It is no longer believed that this mechanism 
consists of the simple reciprocal contraction of the detrusor muscle and relaxa- 
tion of the internal spliincter. It is generallj’^ held that the mechanism is more 
complicated, the action of the circular muscle about the internal urethral orifice 
being overcome by the strong contraction of the trigonal muscle, which pubs 
the posterior segment of the orifice upward and baekvmrd. This action, coupled 
with the contraction of the detrusor muscle and assisted by the voluntar}’^ efforts 
of the abdominal muscles, effects the passage of urine. This muscle, loiown as 
Bell’s muscle, is derived from the inner longitudinal muscle layer of the ureters 
and, spreading laterally to form the prominence knovui as the interureteric 
ridge, and downwards and medially toward the urethra, is responsible for the 
elevation of the trigone above the level of the adjacent portions of the bladder. 
The anterior fibers of this muscle pass into the posterior urethral wall internal 
to the circular layer of the inteimal sphincter. It can readily be seen that its 
contraction exerts a posterolateral force pulling the posterior segment of the 
orifice open. In the normal woman the entire trigonal area is fixed and firmly 
supported by the puboeervical fascia, which adequately resists increases in ab- 
dominal pressure. The internal urethral orifice does not come under the in- 
fl.uence of any other force than the baclnvard and upward pull of the trigonal 
muscle. 


With the development of a urethrocele consequent on injury to or inade- 
quaej’’ of the supporting tissue, the sphincter mechanism becomes subject to 
additional forces. Even the slightest increase of intra-abdominal pressure must 
cause some movement downward and baelcAvard of the anterior trigone. This 
constant tug on the circular muscle of the internal sphincter results in its loss 
of tone. Wlien sharp increase of intra-abdominal pressure takes place, the 
anterior trigone herniates through the defect, pulling open the posterior seg- 
ment of the internal orifice bj* overcoming the internal sphincter. This accounts 
for the eystoscopic observations on patients with urethrocele. The resultant in- 
competence of the internal sphincter accounts for the sudden escape of urine, 
under the propulsion of the increased intra-abdominal pre.ssure and the normal 
tone of the detrusor muscle. When intra-abdominal pressure falls, the trigone 
rises, releasing the internal sphincter, which once more becomes competent. This 
appears to be the mechanism hy which stress incontinence is produced and 
closely approximates that offered by Taylor and Watt“ in 1917. 


It is beyond the scope of this paper to discuss in detail all the surgical pro- 
cedures that have been employed in the treatment of stress incontinence. While 
Kelly^* believed that the fundamental weakness lay in the internal sphincter, 
and devised an operation, popularly knoum as the "Kelly stitch” for tightening 
this muscle, most students of this disorder today believe that the essential weak- 
ness lies in the supporting structures about the upper urethra and bladder neck. 
The success attained by Kelly is attributed to his unconscious inclusion of these 
tis.sues in his repair. 'NWiile some operators’® plicate the dilated urethra and 
bladder neck before approximating the supporting fascia, others’- ® believe that 
this is unnecessary because the urethra and bladder neck rapidly regain tone 
and normal dimensions once proper support is attained. Other operators’^ have 
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stressed the importance of repairing the external sphincter and the advancement 
of the urethral meatus,^® although the manner in which the lower third of the 
urethi’a can take part in the production of stress incontinence is not clear. 
Kennedy,' as a result of his recent investigations, advocates a verj’’ wide dissec- 
tion of the urethra and bladder neck. The fascia is freed to its attachment to 
the pubic bone, from Avhicli it is separated, so that the urethra is complete^ 
moliilized. The redundant urethra and bladder neck is plicated bj'’ interrupted 
sutures and the supporting fascia closel.v approximated over this layer by addi- 
tional interrupted sutures. Tlie external sphincter is approximated in addition. 
He places great emphasis on the freeing of adhesions between the urethra and 
the back of the pubis. These he believes are important factors in the incon- 
tinence. He has reported excellent results, as has Counsellor,’® who has followed 
his technique. 

The postoperative resalts of these procedures have been in the main successful. Few 
reports, however, equal that of Kelly,i 2 who, in 1913, stated that he had been using his pro- 
cedure for ten to twelve years and had yet to encounter a failure. Most observ'ers who have 
followed up their cases report a considerable incidence of partiallj’’ or totally unsuccessful 
results. Shortly after Kollj’’’s initial article, he reported with DummiT on a series of twenty 
cases with complete failure in four, or 20 per cent. IVatsom reported 105 cases with success- 
ful results in 65.7 per cent, partial relief in 21.9 per cent, and failure in 12.4: per cent. 
Furnissjis reporting on twenty-one cases, states that of the seventeen patients followed up 
thirteen were relieved, two were improved, and two were complete failures (12.9 per cent), 
nis failures occurred in patients with an extreme degree of stress incontinence. Kennedy" 
reporting on twenty-eight cases, states that two failures occurred, an incidence of 7.1 per cent ; 
Bonney,3 while not giving percentages, states that he has failed to achieve surgical cure 
in some patients. Daviesv* reports 8 per cent failures in a series of 100 cases. 

If the facts underlying this condition which liave been presented are correct, 
there are three possible explanations of these failures: first, that the operative 
procedure has been inadequate; second, that the healing process has been imper- 
fect due to infection or faulty blood suppl,V; and third that the supporting tissues 
utilized in the repair are so attenuated that they once more give way under the 
continual assault of intra-abdominal pressure. The first explanation can be 
discarded since the failures enumerated above have occurred in the hands of 
experienced operators, most of whom utilized procedures which appear funda- 
mentally correct. Of the second and third explanations, the last appears the 
most likely since serious infection is rarely seen in operations on the anterior 
vaginal wall, and in most of the failures, temporary relief is obtained only to be 
followed by a recurrence of the condition. 

If the original supporting structures are so attenuated as to be of no further 
value, the possibility of transplanting tissue from another source should be con- 
sidered. This is by no means a new idea. 

In 1910, Goebell 2 o reported on the transplantation of the pyramidalis muscles, attaching 
their free ends about the neck of the bladder. In 1914= Frangenheim2i modified this technique 
by utilizing, in addition to the pyramidalis, strips of the overlying fascia, and included some- 
times part of the rectus muscle. In 1917 Stoeckel^z advised the addition of a vaginal plastic 
operation to the above procedure. In 1907 Giordano^s described the use of the transplanted 
distal end of the gracilis muscle in cases of stress incontinence. In 1911 Squierz* and in 
1918 Taussig25 recommended the use of the levator muscles. In 1923 Thompsonss trans- 
planted strips of rectus muscle and fascia downward in front of the pubic bone and sutured 
them about the lower urethra. Millerar reported - on a somewhat similar procedure in 1932. 

In 1929, Martiusas described the transplantation of the bulbocavemosus muscle and its sur- 
rounding fat in between the urethra and the vagina. In all of these techniques it is to be 
noted that the substitution of voluntary muscle for a supposedly injured internal sphincter 
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was considered to be of more importance than the restoration of proper support. Thi.s 
probably accounts for some of the failures which followed the use of these procedure.s. It 
is doubtful, moreover, if voluntary muscle will survive in its transplanted condition owing 
to defects in its nerve and blood supply, and to alteied function. One .such case has been 
reoperated in which the voluntarj’ muscle was found to be changed to dense, almost cartilagi- 
nous, connective tissue. In 39.3.3 Price20 reported on a case in which he had utilized a strip 
of fascia lata passed under the urethra by the suprapubic route. The ends of the strips were 
attaclied to the rectus muscles on each side; a successful result was attained. Aldridge^o in 
1942 reported on the use of transplanted strips obtained from the aponeurosis of the oblique 
muscles in combination with a plastic operation on the bladder neck and upper urethra. lie 
had obtained complete relief in a patient with stress incontinence who had been operated 
upon twice before without success. This technique in a somewhat modified form has been 
utilized by me in a number of cases, four of which have been reported previously.^i AVliile 
caring for these yiatients, further applications of the same principle have been developed. 
Experience gjiined in the use of transplanted abdominal fascia in combination with vaginal 
plastic operations upon the upper urethra and bladder neck in patients suffering from ure- 
throcele and stress incontinence form the basis for this report. 

Technique 

The technique utilized in patients with previous operative failures may he 
described as follow.s; 

Procedure 1. — The patient is put in tlie dorsal position and tlie lower abdomen is pre- 
pared with merthiolate and draped with towels. The area exposed .should include the upper 
border of the sj’mphy.sis and both anterior superior iliac spines. A long incision is made 
with its center about 2 to 3 cm. above the upper border of the symphysis and curving upward 
on each side of the midlinc to a point slightly above the anterior superior iliac spines. It 
extends through skin and fat down to the aponeurosis of the external oblique and the ex- 
ternal rectus sheath. The aponeurosis at the bottom of the incision is carefully cleansed of 
fat and all bleeding is controlled with fine catgut ligatures. The aponeurosis of both the 
external oblique and internal oblique is incised longitudinally witii a scalpel for a distance of 
11/2 to 2 cm. at the lateral extremity of the skin incision, Tlie inner surface of the internal 
oblique aponeurosis medial to this incision is freed from the underljing muscle. Beginning 
at each angle of the incision a strip of the combined aponeurosis is mobilized by means of 
two parallel incisions extending downward and medially to a point about 1.5 to 2 cm. of tho 
midline. As a rule, some fibers of the internal oblique must be separated from the inner 
aspect of the strip. A similar strip is then obtained from the opposite side. 
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The attachment of the medial end of each strip is carefully preserved and lies about 
1 to 1.5 from the midlinc !)• The defect in the aponeurosis is closed up to the border 

of the rectus muscle with a running No. 1 chromic catgut suture, care being taken to in- 
clude both the internal and e.vtcrnal layers. Traction sutures are then passed through the 
tips of the aponeurotic strips and held by small clamps. The strips are then placed in tlie 
depth of the incision and the open wound is covered with a sterile towel. 



Pig. 2. — Inverted T incision over bladder nock and upper urethra. Vaginal wall fixed by 
means of Allis clamps. 

Fig. 3. — Vaginal incision completed and plane between pubocervical fascia and vaginal 
wall defined. 


The patient is now put in the lithotomy position, prepared and draped. The labia 
minora are retracted laterally by stay sutures. A weighted speculum is placed in the vagina 
exposing the lower anterior vaginal wall. In most of these jiatients previous operative pro- 
cedures have resulted in adequate support to the portion of the bladder adjacent to the 
upper vagina and ceiwix. As a result of the previous perineorrhaphy the cervix is difficult 
to draw down or to expose. Since the necessary dissection is mainly about the upper urethra 
and bladder neck, such exposure is not necessary. Tlie anterior vaginal wall is seized with 
two A1 is, clamps, placed as far lateral to the midline as possible, and at as higli a level 
as can be attained. In the midline there is usually the scar of one or more previous opera- 
tions. Holding the vaginal wall tensely by lateral traction on the clamps, a transverse 
incision is made with a scalpel through the depth of the vaginal wall (Fig. 2). Scissor dis- 
section at the lateral portions of this incision defines the plane between the bladder and 
the vaginal wall, following which the scar in the midline can be divided without any risk 
of injury to the bladder neck and urethra. The vaginal wall is then divided in the midline 
at right angles to the incision. This last incision should be carried to a point about 1 cm. 
from the urethral orifice. The plane of the supporting fascia of the bladder neck and upper 
urethra is then identified, varying amounts of sharp dissection being necessary (Fig. 3). Once 
found, the plane of separation can usually be followed by blunt dissection with the finger 
outward and upward to its line of attachment along the inner aspect of the superior pubic 
ramus. Moderate pressure at this point with the finger results in rupture of the attachment 
allowing the finger to enter the space of Eetzius (Fig. 4). This dissection is carried out on 
each side. The bladder neck and upper urethra are thus fully mobilized. Considerable bleed- 
ing may accompany the latter stages of this dissection due to rupture of veins about the 
bladder neck. Since the source of bleeding is inaccessible, it is fortunate that it ceases 
spontaneously after a short interval. The supporting fascia of the upper urethra and bladder 
neck is then plicated by means of interrupted mattress sutures. If marked relaxation is 
present, a second layer of such sutures can be added (Fig. 5). 
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At this point an assistant removes the sterile cover from the abdominal wound. The 
operator passes a uterine forceps lateral to the bladder neck along the plane of separation 
of the supporting fascia, througli the defect created in the attachment of tliis fascia into 
tlie space of Ectzius. On introducing the clamp further, the tip can be felt through rectus 
muscle by the assistant working above. Slight additional pressure passes the clamp through 
the body of the muscle. The traction suture attached to the aponeurotic strip on the corre- 
sponding side can then be seized and drawn downward in the reverse direction to which the 
clamp has been passed, drawing after it the strip itself (Fig. 0), TJiis procedure is re- 
peated on the opposite side. The ends of the .strips are then approximated by simply tying 
the traction sutures together, thus forming a sling about the bladder neck (Fig. 7). This 
.sling should be, and usually is, tight enough to pull the bladder neck well up behind the 
symphysis. It probably cannot be too tight, but if too loose it may fail to produce a good 
result. If the sling is accessible after the ligatures arc tied, a few interrupted sutures may 
be added to TCiuforcc its point of union. Ilowevcr, satisfactory healing seems to follow 
even when the retraction of the sling makes this additional procedure impossible. The 
vaginal mucosa is then closed with interrupted sutures including, when possible, a bite of 
the underlying tissue to eliminate dead space. As a rule no vaginal mucosa is removed. 





Fin. 


Fig. 4. — Plane Between pubocervleal fascia and vaginal wall followed upward and 
laterally to pubic attachment. The fascia is ruptured at this point, allowing the finger xo 
enter space of Retizus. 

Fig. 5. — The pubocervical fascia lia.s been approximated in front of bladder neck and 
upper urethra by means of mattre.ss sutures. 


In the meantime, the abdominal operator is comideting the closure of the abdominal 
incision. The defect in the lateral portion of the external roetus sheath is closed with con- 
tinuous chromic suture. The fat is closed with a running plain catgut suture. Bubber tissue 
drains are placed in the depth of the wound and led out of each angle. Four grams o 
sulfanilamide powder are dusted into the wound because of the likelihood of contamination 
by organisms introduced by instruments passed upward from the vaginal tract. The skin is 
then closed with interrupted dermol sutures. Tlic total time nece.^sarj' for this procedure m 
recent eases has .amounted to about sixty minutc.s. A large absorbent dressing .should be 
applied to the abdominal wound because of the rather profuse .cerosanguincous drainage 
wliich take.s place in the fir.st forty-eight liours. A self-retaining catheter is placed in tlic 

bladder. _ , 

Tlie important elements in po.d operative care are as follows; T!ie abdominal woun'^ 
should be dressed and the drains removed about forty-eight hours postoperatively. Sulfa- 
diazine, 0.5 Gm., is administered four times a day until the catheter is remorefl or until t le 
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patient voids, in order to avoid urinarj' infection. The catheter is removed about the ninth 
day, spontaneous voiding of urine occurring sometimes immediately, but usually not until 
a few days later. Catheterization at eight-hour intervals must be carried out during this 
time. The skin sutures are removed on the ninth day and the patient is allowed up on the 
eleventh day. So far no infections have been encountered. 'While all of the cases about to 
be reported have not been treated in exactly this fashion, this is the routine that has been 
adopted as a result of experience. 

This procedure has been utilized on ten patients who for purposes of 
classification may be considered in two groups. 

In the first group of seven, all of the patients had been subjected to previous plastic 
operations for the relief of various degrees of relaxation of the pelvic supports. A total of 
thirteen operations liad been performed on them. All of them, in addition, suffered from 
severe stress incontinence at the time of their initial operation. In all but one of them (Case 
3, Group I) satisfactory results had been attained except for the recurrence of urethrocele and 
the failure to relieve stress incontinence. In some of them this symptom had become in- 
creasingly severe. All of the operations had been carried out by competent gj’necologic 
surgeons. Case 3 in this group, a woman who required both a plastic operation and a 
hysterectomy, should be kept in mind when the patients in Group III arc discussed. 



Pig. G. Fig. 7. 


Fig. G. — On the left, uterine forceps has been passed upward between fascia and pubic 
ramus, through the space of Retzius and the left rectus muscle ; it is grasping a traction su- 
ture attached to the end of the left aponeurotic strip. On the right, the aponeurotic strip on 
the corresponding side has heen drawn downward by the tracti.n suture in the reverse direc- 
tion to which the damp has been passed. 

Pig. 7 . — The fascial strips are being approximated to form a sling by tying the fraction 
sutures together. This sling should be fairly tight and retracts the bladder neck upward and 
forward behind the symphysis. Actually, at operation, the bladder neck disappears behind 
the symphysis so that the sling cannot be seen as depicted by tbe artist. If accessible, the 
union of the ends of the strip may be reinforced by interrupted sutures. 
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jwrfs about bladder neck and after second operation. Ure 
upper urethra tliroecle 
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Table II. Patients in Whom Procedure 1 Was Used as Initial Operation 
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Table lA fiummarizes tlie important facts in the past history of the patients in tiiis 
group. 

Table 115 summarizes the condition present following the previous surgical failures, the 
type of operation utilized, tlie postoperative course, and the follow-up observations in this group. 

When this technique was first attempted, it was resolved that it should be confined to 
patients in whom previous surgical efforts had failed. The apparently successful results 
attained in the initial cases seemed to warrant its application as a primarj* procedure in 
those patients whose stress incontinence seemed to be so marked or whose tissues appeared 
of such poor quality that the usual repair of the normal fascial supports appeared foredoomed 
to failure. Those patients, three in number, constitute Group II. 

Table II summarizes the important facts in regard to the patients in this group. 

■Wliile studjdng these patients, another variety of case was encountered in which a dif- 
ferent operative technique was indicated. These patients had multiple complaints and re- 
quired both plastic and abdominal surgery. 

For certaiu details of the procedure utilized in these patients, indebtedness must be 
expressed to Meigs,22 who has used a similar operation. It can be described as follows; 

Procedure S . — The dissection about the bladder neck and upper urethra is carried out 
exactly as has been outlined under the first procedure. However, after the supporting fascia 
has been plicated by means of interrupted mattress sutures, the vaginal mucosa is closed 
by interrupted sutures, great care being taken to avoid the inclusion of any of the underlying 
tissue (Fig. 8). As a result there is left a U-shaped space encompassing the upper urethra 
and bladder neck, both arms of the U terminating in the space of Eetzius. A retention 
catheter is placed in the bladder. 



Fig. 8. — Exactlv tlie same type ot dissection has heen carried out about the upper urethra 
and bladder neck as’has been described in Procedure 1. The vaginal incision is clased. taking 
care that none of the underlying tissue is included. A U-shaped space is left embracing tin- 
bladder neck, the arm.s of the U terminating in the space of Retzius. 

The patient is then put in the dorsal position, jirepared with merthiolate and draped. 
A long, .suprapubic midline incision is made, curving to the right of and extending slightlj 
above the umbilicus. The abdominal wall is opened in layers. The medial portion of tho 
external rectus sheath is freed from fat to a width of 1.5 cm. (Fig. 9.) The wound is 
draped with towels and clips, and the peritoneum opened. After exposing the pehlc organs 
with a retractor and packing off the inte.stines into the upper abdomen by mean.s of pad.=, 
a complete hysterectomy is carried out, the ovaries and tubes being left or removed as indi- 
cated. Before closing the vagina any defect in the pubocervical fascia beneath the upper 
bladder can bo repaired by identifying the stronger, lateral portions of this structure and 
uniting them by interrupted .sutures between the bladder and vagina. The vagina is then 
closed and all raw surfaces peritonealized in the usual way. The pads and retractors are 
removed and the peritoneum of the abdominal incision is closed. 

A strip, 1 cm. wide, is cut free from the inner margin of the right external rectus 
sheath beginning at the upper end of the wound and extending to within 2 cm. of the lower 
end Avhcrc its attachment is preserved. This .strip should be as long as possible since one 
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can alwajs get rid of excess tissue. On the other hand, too shoit a strip is a handicap 
that cannot he overcome. Great care must he taken in separating the rectus sheath from 
the underlying muscle at the linea transvensae, one of which is always found close to the 
umbilicus and sometimes another 2 to 3 cm. below it. The muscle is closely attached to the 
sheath at these points, and unless the scpaiafion is carefully made the fascial strip will be 
weakened enough to break on moderate traction. Having freed the strip, a traction suture 
is passed through the tip and tied. (Pig. 30.) 



Fig. 0. Fig. 10. 


Fig. 9. — Inset shows typo of incision. Larger urawing sliows exposure of external sur- 
face of medial portion of riglit external rectus sheath. The strip to be freed has been out- 
lined. Tile complete hysterectomy has been carried out and the peritoneum has been closed. 

Fig. 10. — The strip has been freed from the median border of the right rectus sheath, 
leaving the lower end attached. 

The anterior wall of the bladder with its pad of fat can now be separated from the 
posterior aspect of the sympliy.eis. The opening in the prevesical fascia near its attachment 
to the pubis, made in the dissection of the upper urethra and bladder neck, can be easily 
identified by an exploring finger. The traction ligature attached to the fascial strip is now 
threaded on an aneurysm needle, which is passed from right to left, beneath and around the 
bladder neck, through the U-shaped space loft by the previous dissection (Pig. 11). The 
ligature is seized as it emerges from the left opening of the tunnel, the aneurj’sm needle 
is withdrawTi, and the attached fascial strip is .drawn through the tunnel. The strip is 
pulled tight enough to bring the bladder neck well up to the back of the symphysis and is 
then secured by several interrupted No. 1 chromic catgut sutures to the outer aspect of the 
left external rectus sheath, opposite its attached end on the right side (ITig. 12). Any 
excess fascia is excised. A cigarette drain is placed in the space of Eetzius and 4 Gm. of 
powdered sulfanilamide are dusted in this area because of the potential danger of infection 
from the preceding vaginal dissection. The abdominal wall is then closed in layers, care 
being taken to leave sufficient space at the lower angle to permit free drainage from the 
retropubic area. 

Postoperatively, the patient is given sulfadiazine, 0.5 Gni. four times a day, until the 
catheter is removed or until spontaneous voiding occurs. The abdominal drain should be 
gradually shortened but not completely removed until the fourth day, because of the con- 
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siderable discharge of liquefied fat and serosanguineous fluid from the space of Eetzius. The 
retention catheter is removed on the ninth da}' and the abdominal sutures on the tenth day, 
following n-hich the patient may be allowed out of bed. Spontaneous voiding may occur 
immediately but sometimes is delayed for a few days. Periodic catheterization is necessary 
during this time. 



Pig. 11. — The bladder has been freed from the posterior aspect of the pubis, and the 
lateral opening In the pubocervical fascia, made during tlie vagina dissection, has been 
identified. A traction suture attached to the end of the fascial strip is being passed about the 
bladder neck from left to right through the U-shaped space by means of an aneurysm needle. 

Pig. 12. — The aneurysm needle has been withdrawn and the fascial strip has been drawn 
through the space by means of tlie traction suture. It has been attached to tlie outer aspect 
of the left external rectus sheath by several interrupted sutures. The sling thus formed should 
be tight enough to hold the bladder neck behind the symphysis. Excess fascia may be excised. 


Tlus alternative teclinique has been carried out as a primary procedure on 
three patients. All of them, in addition to showing various degrees of pelvic 
relaxation and associated stress incontinence, were found to have uterine fibroids, 
Avhich produced menorrhagia, metrorrhagia, or pressure symptoms. 

Table III shows the important clinical fads in regard to this third group 
of patients. 


Ca.ee 3 cle.serves special mention because of tlie postojieiative course. It is believed that 
an insufficient exit was left in the lower rectus sheath and that the drain was removed too 
early. The broken-down fat and serum then dissected upward between the rectus muscles, 
resulting in the disruption of a wound which showed no gross evidence of infection. On 
this experience is based some of the precautions mentioned in the description of the operative 
technique and postoperative care. It is believed that this complication can be avoided in 
the future by proper attention to adequate drainage of the space of Eetzius. 

Thirteen patients, "suffering from stress incontinence, have been operated upon. In 
all of them the normal supporting tissues of the upper urethra and bladder neck have been 
dissected fr6e and plicated beneath these structures. This repair has been reinforced by the 
formation of a fascial sling obtained from the aponeurosis of the abdominal wall by one 
of the two procedures which have been described. Although ten of the thirteen patients 
(Groups I and II) represent cases in which perfect results would seem unEkely if more or- 
thodox procedures had been employed, failure to relieve stress incontinence has yet to be 
observed. The value of the procedure to patients in Group III cannot be so strongly empha- 
sized, since it is possible that equally good results might have been attained by the usuaf 
form of vaginal plastic followed by supravaginal hysterectomy. That the latter type of 
procedure is open to failure is shown by Patient 3, Group I, whose initial operation was of 
this wariety. The permanence of the results obtained cannot be fully judged as yet. Only 
eighteen months have elapsed since the first patient was operated on by this type of proce- 
dure. It is felt that at least five years with freedom from stress incontinence must elapse 
befoyp a permanent cure can be assumed. 
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Some explanation must be offered for the effectiveness of this operation. It is believed 
the initial plastic repair of the residue of the normal supports of the upper urethra and 
bladder is of great importance^ since, in performing it, these structures are mobilized from 
the adjacent vagina and from the pubic rami and elevated to a certain extent behind the 
symphysis. The formation of the fascial sling further elevates and fixes the bladder neck 
behind the symphysis, and, in healing, reinforces the vulnerable area in the anterior portion 
of the pubocervical fascia, at which recurrence of the urethrocele can take place. It has 
been suggested that the sling may cause a kink or stricture of the upper urethra but no 
evidence of the latter is present on catheterization or cystoscopy of these patients after their 
operations. In all but one, the voiding mechanism appears to be perfectly normal. In the 
one exception. Case I, Group II, urination takes place in two installments, separated by an 
interval of a few seconds. Aldridge, c-o in his original report, postulated that tightening of 
the abdominal muscles as on coughing and sneezing pulled the sling upward, compressing the 
bladder neck and thus preventing incontinence. This explanation predicates a rather marked 
degree of mobility in the sling once full healing has taken place, a condition which would 
seem most unlikely. In fact, only one of the patients reported above states that she has any 
sensation in the region of the bladder on coughing or straining. Patient 2, Group I, how- 
ever, states that she is aware of a distinct tug in the region of the bladder neck. It seems 
more likely that the chief value of the fascial sling is twofold. In the immediate post- 
operative period, it fixes the bladder neck at a high level; its attached extremities preseive 
the vitality of the tissue because of their circulatory connections. Completely detached strips 
of fascia lata transplanted under the bladder neck, a procedure attempted by the late Frank 
Sovak and myself, uniformly undergo necrosis and slough out (see Case 1, Group I, Table 
lA, Operation No. 4). The unavoidable secondary infection in vaginal plastic operations may 
be a factor in the destruction of completely transplanted tissue. The value of the fascial 
sling in the remote postoperative period lies in the fact that when it is fully healed and 
incorporated in the undersurface of the anterior pubocervical fascia, the resultant support to 
the anterior trigone is so strong that it is impossible for the urethrocele to recur. If this 
explanation is true, the value of the abdominal attachment of the sling is negligible in so far 
as its traction mechanism is concerned. It is believed that it could be divided from its attach- 
ment to the rectus sheath without impairing the control of urination in a patient who suffered 
from symptoms in the postoperative period attributable to tightness of the sling. 

Summary and Conclusions 

1. The anatomic basis for urethrocele and its associated symptom, .stress 
incontinence, has been reviewed and discussed, together with the etiological 
factors which produce this condition. 

2. The common type of surgical repair has been reviewed, calling attention 
to the incidence of failure attendant upon it. Failure appears to be related 
to the attenuated character of the residual supporting tissue. 

3. The use of transplanted tissues has been reviewed, and attention drawn 
to the faulty concept when voluntary muscle is used. 

4. Two methods, utilizing strips of abdominal aponeurosis in addition to 
plastic rejiair of the supports of the upper urethra and bladder neck, have been 
described. 

5. Thirteen cases are reiiorted in Avhich these ])roeedures have been used. 
Close follow-up has so far not revealed a recurrent urethrocele or the reappear- 
ance of .stress incontinence. 

6. The basis for the results attained by these procedures has been discussed: 

7. It is believed that these procedures are especially adapted to patients in 
whom the repair of the noj-mal supports has failed to achieve a good result. 
In addition, it is believed that, by careful selection, these procedures may be 
applied as a })rimary operation in certain ca.se.s. 
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TREATMENT OF HYPOOVARIANISM BY THE SEQUENTIAL AND 
CYCLIC ADMINISTRATION OF EQUINE AND CHORIONIC 
GONADOTROPINS— SO-CALLED ONE-TWO CYCLIC 
GONADOTROPIC THERAPY 

Summary of Five Years’ Results* 

E. C. Hamblen, M.D., and C. D. Davis, M.D., Durham, N. C. 

(From the Endocrine Division of the Department of Obstetrics and Gynecology , 

Duke University School of Medicine and Duke Hospital) 

T he first series of so-called one-two cyclic gonadotropic therapy was ad- 
ministered, during the latter part of October and the fii*st part of November 
of 1939, to a patient with ovarian sterility, who became pregnant during the 
treatment. Details of this therapeutic schedule and the history of this patient 
were reported by one of us (E. C. H.) about the middle of November, 1939, 
at the annual meeting of the Southern Medical Association in Memphis, Ten- 
nessee. At this time, it Avas stated that the sequential and cyclic employment 
of equine and chorionic gonadotropins Avarranted further and more intensive 
study. Subsequently, our group gaAm reports upon results of this therapeutic 

♦This study was aided bv grants to one of us (E.C.H.) as follows: From the Research 
Council of Duke University ; from Ayerst, McKenna & Harrison, Ltd., Montreal, Canada : 
from Schering Corporation, Bloomfleid, N. J. : from The Upjohn Company, Kaiamazoo, Mich. : 
and from the National Committee on Maternal Health, New York, N. Y. Preparations of 
equine gonadotropin included Anteron (Schering Corporation) and Gonadogen (Upjohn 
Company) ; those of chorionic gonadotropin Included APL (Ayerst, McKenna & Harrison) 
and chorionic gonadotropin (Upjohn Company). 
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schedule ‘in the American JournlUj of Obstetrics and Gynecology of Ocloher, 
1940/ and of j\Iarch, 1941.^ Although there have been numerous additional 
references to this method of treatment in reports by our group, there has been 
no over-all summary of results since September, 1941.^ Accordingly, this com- 
munication brings up to date our results. 

Our clinical studies with gonadotropins began in 1930. In 1932'* and 1933’'’ 
reports upon the studies of ovaries of women treated preoperatively with 
chorionic gonadotropin indicated the iionoccurrence of follicle .stimulation, 
ovulation, or corpus luteum elaboration. Similar observations upon larger 
groups of patients later were reported.®’ ^ Clinical applications of gonado- 
tropic therapy had yielded scanty evidence of success as late as 1939.® 

The studies of Davis and Koff in 1938® of ovarian responses of women 
treated preoperatively with equine gonadotropin demonstrated the follicle- 
stimulating activity of this gonadotropin and engendered hopes of its effective 
application to the therapy of hypoovarianism. To permit effective therapy of 
hypofunctioning ovaries, a gonadotropin should evoke, in sequence, follicle 
stimulation, ovulation, and corpus luteum development, and these phenomena 
should be of physiologic order compatible with fertility and conception. Save 
for an occasional enthusiastic report, the consensus soon was manifest that 
equine gonadotropin was failing to warrant earlier therapeutic hopes. 

Our groups® shoAved that the cyclic administration of equine gonadotropin, 
in amounts judged to be adequate, during the follicular phase of the cycle — 
that is, from the fifth to the fourteenth days of the cycle — failed to result in 
progestational bleeding (as judged by endometrial biopsy studies) or in preg- 
nancy in Avomen Avho bled from interval or estrogenic endometriums, in many 
of Avhom ovarian sterility constituted a major problem. 

On the other hand, Ave shoAved® that, Avhen a similar group of Avomen (AA’ith 
regard to ovarian status and number) Avas treated AA'ith the same equine 
gonadotropin but, in addition, Avms given injections of chorionic gonadotropin 
from the fifteenth through the tAventy-fourth days of their cycles, there oc- 
curred a substantial number of progestational endometriums and a number 
of pregnancies. This therapeutic schedule Avas named one-tAVo cyclic gonado- 
tropic therapy. 

This present communication aagII .shoAV that our early impressions of the 
effectiveness of this therapy have not been altered significantly by the passage 
of time or by the accumulation of more data. 

Selection of Patients 

, A total of IIG patients with h 3 'po£unctioning ovaries was studied. 

The patients fell into four clinical categories: (1) those with deficient sexual matura- 
tion who.oe monarches had not occurred, seven patients; (2) those with infrequent and/or 
scantj' bleeding, fourteen patients; (3) those with prolonged and/or excessive bleeding, 
thirtj'-one patients; and (4) those with ovarian sterilitj', sixtj'-four patients. 

These groups embraced the thirtj’-one patients whose responses were reported in Sep- 
tember, 1911.3 The records of these patients were restudied and re-evaluated. 

1. Patients IVith Deficient Sexual Maturation If'hose Menarches Had Hot Occurred . — 
All possessed striking hj'poestrogenism. In none was a definite diagnosis of hj'popituitarism 
made. According!}', the likelihood of an intrinsically ovarian etiology existed in all. The 
endocrine state of these patients was not relatable to organic or constitutional disease. 
Hypothyroidism, as an etiological factor, was eliminated by clinical studies, basal metabolic 
rates and by preliminar}- treatment with desiccated thyroid gland of those patients in 
whom there Avas some evidence of hypothyroidism. 

2. Patients With Infrequent and/or Scanty Illcediny . — Upon the basis of endometrial 
biopsies secured at the onsets of episodes of uterine bleeding, all of these patients Acere 
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.iudged to have anovulatory ovarian failure — that is, they bled from interval or estrogenic 
endometriums. There was no evidence of hypoestrogenism. 

ISTo more definite statements of the etiology of the ovarian failure for this group of 
patients were possible than for the first group. 

3. Patienis With Prolonged and/or Excessive Bleeding. — In common with the patients 
of the second group, these patients were characterized by anovulatory ovarian failure 
without li 3 'poostrogenism — that is, all bled from estrogenic or interval endometriums. 

Similar to the patients of the first and second groups, no definite diagnoses of the 
etiologj' of the ovarian failure were imssible; however, constitutional and organic gyneco- 
logic factors were excluded. 

4. Patie7its With Ovarian Sterility. — ^This group of patients comprised two subgroups: 
(a) Patients whose bleeding was associated with interval or estrogenic endometriums, that is, 
who had anovulatory failure, fourteen in number; and (b) patients whose bleeding occurred 
from immature i)rogestational endometriums, fifty in number. 

We assumed that bleeding from immature progestational endometriums by patients 
of the second subgroup was significant of endocrine deficiency since no other demonstrable 
causes of sterility' were found in careful diagnostic survey's of these wives and their hus- 
bands. We considered two likelj' mechanisms: (1) ovulations might have occurred and, 
3 'et, the immature progestational endometriums might have prevented nidation of anj' 
fertilized ova, that is, the existence of hj'poprogestinism without anovulatorj' ovarian 
failure; and (2) ovulations might not have occurred and, instead, ova were imprisoned in 
follicles the granulosa of which subsequently became luteinized providing low progestin 
stimulation of the endometrium, that is, the existence of anovulatory ovarian failure and 
hj-poprogestinism. Acceptance of the latter of these two mechanisms justified the applica- 
tion of one-two cyclic gonadotropic therapj'. 

Ho more definite causes for the two grades of ovarian failure of this group of patients 
were ascribable than for that of the patients of the third group. 

All of the patients of the fourth group experienced c 3 ’-clic and essentially normal 
bleeding with regard to duration and amount. Therefore, they stand in striking contrast 
to the patients of the second and third groups. 

Method of Study 

The clinical studies of all of the patients embraced endocrine and g 3 'necologic sur- 
ve 3 's, determinations of basal metabolic rates, and roentgenograms of the sella turcica. 
Roentgenologic estimations of osseous age were made in tliose patients with deficient sexual 
maturatibn and those 20 3 'ears or loss of age. Endometrial biopsies were done at the onset 
of episodes of bleeding, prior to, during, and frequentty' after therap 3 ’'. Because of the 
h3'poestrogenism of the patients of the first group, initial biopsies were omitted. At least 
two consecutive episodes of bleeding were biopsied, if possible, prior to treatment of the 
patients of the second, third, and fourth grou^rs. Tliis seemed advisable lest chance varia- 
tions might be classed as ovarian habits of a patient. 

All biopsy material, after fixation, mounting, and staining, was studied and classified 
b 3 ' one of us (E.C.H.). This practice has been followed in previous studies and, thereby, 
has permitted a uniformity and continuity of interpretation of endometrial responses. 

Special methods of stud 3 ' and of handling of the patients of the four groups are 
detailed. 

1. Patients With Deficient Sexual Maturation Whose Menarches Bad Not Occurred . — 
Urinar 3 ’- levels of gonadotropins and 17-ketosteroids were established in some of these patients. 
(These data will be reported in subsequent communications.) Studies of vaginal smears, 
stained by Mack’s iodine vapor method,ii were made prior to and during therapy; the results 
were in essential agreement with the other data to be reported. 

Cyclic estrogen therap 3 ’’ was given to produce sexual maturation and to initiate 
withdrawal bleeding. Cyclic estrogen-progesterone therap 3 ’' then followed, and endometrial 
biopsies were taken at the onsets of subsequent bleeding episodes. When an endometrial 
biopsy showed a progestational endometrium, treatment was discontinued and, subsequently, 
when bleeding followed twenty'-eight to thirty da 3 '’s of no treatment or even when bleeding 
did not recur after this length of time, an endometrial biopsy was taken as a salvage test. 
The purpose of the salvage test was to exclude the recovery of normal ovarian function 
during the antecedent cyclic steroid therapy. When a progestational endometrium was 
found on salvage test, the patient was not given gonadotropic therapy. 
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The purpose of the cyclic estrogen-progesterone therapj" is to prove the endometrium 
capable of responding to progestin,. This is essential to the use of the endometrium as an 
indicator of the effectiveness of gonadotropic therapy. If an endometrium is incapable 
of re.sponding to progestin. therap 3 ", it •u-ill fail to respond to any progestin which is caused 
to be elaborated bj" the ovaries bj' gonadotropic therapj'. 

Following a negative salvage test, one-two cyclic gonadotropic therapj' was given 
and endometrial biopsies were taken, either at the onset of bleeding following this therapj' 
or within seven daj's after the conclusion of therapj' if no bleeding occurred. A positive 
response was the finding of a progestational endometrium. 

Previous clinical experience had not indicated that we should expect regulation of 
bleeding from gonadotropic therapj'. The present studies agreed. 

2. Patients With Infrequent and/or Scanty Jlteeding . — The method of study of the.se 
patients was essentiallj' that of the first group. The.se patients did not require cj'clic estrogen 
therapy for sexual maturation and, accordinglj', were given onlj' cj'clic estrogen-progesterone 
therapj'. This served both to regulate their bleeding and as a test of endometrial recep- 
tivity. The salvage test after this therapj' rvas done and gonadotropic therapj' was evalu- 
ated as in patients of the first group. 

3. Patients With Prolonged and/or Excessive Uterine Bleeding . — The raajoritj' of these 
patients was seen during episodes of prolonged and/or excessive uterine bleeding. These pa- 
tients required, as the first measure, control of the excc.s.sive and/or prolonged flowing. This 
was accomplished generallj' bj' the hemostatic use of estrogen. Once hemostasis was obtained, 
cyclic estrogen therapy was given to regulate the cj-cle and to secure withdrawal bleeding of 
essentially normal duration and amount. 

Endometrial evaluations of these patients, which were used as base lines for gonado- 
tropic therapj', were made after cj'cle regulation had been secured and after steroid therapy 
was discontinued. 

Cyclic estrogen-progesterone therapj' was u.sed as a test for endometrial responsiveness 
and a salvage test was done as in the patients of the first and second groups. Patients who 
gave a negative salvage test were treated with one-two cyclic gonadotropic therapj' and 
the results of this therapj' were evaluated as previouslj- described. 

4a. Patients With Ovarian Sterility Characterised With Estrogenic Bleeding . — These 
patients were handled identically with those of the second and third groups as to a te.st of 
endometrial receptivitj' with cyclic estrogen-piogcsterone therapy, salvage test, and one-two 
cj'clic gonadotropic therapj'. 

4b. Patients With Presumed Sterility and Immature Progestational Bleeding . — These 
patients did not require a test of endometrial receptivity since thej' bled from progestational 
endometriums. A salvage test w-as unneccssarj' for the same reason. One-two cj'clic 
gonadotropic therapj' was given and its results were tested as in the other groups. 

In both sterilitj' groups the occurrence of pregnancj' during therapy was regarded 
as a positive re.sponse. 

Therapeutic Schedules 

The therapeutic schedules used in these studies are summarized. 

Hemostasis . — The average dailj' dosage of c.strogen emploj’ed for hemostasis is repre- 
sented bj' G mg. of diethj'lstilbestrol or its equivalent in estrone sulfate. Not all patients 
were treated with oral estrogens during the earlier j'ears of the study'. A comjiarable amount 
of estrogen bj' injection was used. After liemostasis was oblaim’d, c.strogen therapy at the 
same dosage level was continued daily for another twenty days. 

Cyclic Estrogen Therayy . — Cyclic estrogen therapy was begun on tlie third to fifth day 
of the cycle and continued for twenty duj'.s, when it was withdrawn, or earlier if bleeding 
occurred. It was resumed on the third to the fifth day of the cj'cle. This therapj' was usually 
kept up two or three months. 

The usual daily do.«age is repre.sented by 3 rag. of diethj'lstilbestrol or its equivalent in 
estrone sulfate. The majority of patients were treated orally; however, in earlier years, some 
received injections. 

Cyclic Estrogen-Progrsferone Therapy. — ^T'his therapj' was .started on the fifth day of 
the cycle. Estrogen was given orally and in daily' dosages represented by 3 mg. of diethyl- 
stillic.strol, or the equivalent in estrone sulfate, for twenty days. During the last ten days 
of this treatment, the })atient received orally and daily GO mg. of anhydrohydroxy-[)rogesterono. 
Not all patients received oral therapy. Some received similar amounts of estrogen and pro- 
gesterone by injection in the earlier years of the .‘•tudj'. 
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One-Two Cyclic Gonadolropic Therapy. — Prior to initiating one-two cyclic gonadotropic 
therapj', all patients were skin tested with the equine gonadotropin preparation to ascertain 
possible allergy. Skin tests were repeated before each projected series of therapy. Patients 
with definite allergj' were not treated. 

Gonadotropins were given intramuscularly and daily. Therapy was initiated on the fifth 
day of the cycle. Prom the fifth through the fourteenth days of the cycle, patients received 
intramuscularly and daily 400 international units of equine gonadotropin. Prom the fifteenth 
through the twenty-fourth days of the cycle, j)atients received intramuscularly and daily 500 
international units of chorionic gonadotropin. When bleeding occurred before treatment was 
completed, injections were discontinued. 

As a rule, and out of respect for possible antibody or antihormonal phenomena, scries 
of one-two cyclic gonadotropic therapy were not given in sequence but, instead, several 
months were allowed to elapse between any two scries of therapy. 

Clinical Data and Results 

3. Patients With Deiicient Sexual Maturation Whose Monarches Mad Not Occurred . — 
The ages of these seven patients ranged from 16 to 26 years. The average age was 19.5 years. 

These seven patients received eleven scries of one-two cyclic gonadotropic therapy. The 
results of ten of these eleven series of therapy were sampled by endometrial biopsies. 
Ninety per cent of the endometrial biopsies, or nine biopsies, yielded estrogenic endo- 
metriums: eight hypoestrogenic and one quite adequately proliferated. Ten per cent, or 
one biopsy, showed an immature progestational endometrium. 

The patient from whom the immature progestationaLendometrium was obtained gave 
this response on the third series of gonadotropic therap}'. The other two series of therapy 
given this patient had yielded hjqioestrogenic endometriums. 

Five of the seven patients bled following gonadotropic therapy. One of the five 
patients received three series of gonadotropic therapy and bled after one series but did 
not bleed after the other two series. None of the patients had subsequent bleeding except 
when they were given cyclic steroid therapy. 

2. Patients With Infrequent and/or Scanty Uterine Bleeding. — The ages of these four- 
teen patients ranged from 17 to 35 years, thus placing all of them in the late adolescent or 
reproductive epochs. The average age was 25 years. 

The nienarcheal ages of these patients ranged from 10' to 17 years with an average of 
13.3 years. 

Seven were single and seven were married. Of the seven married patients, four were 
nulliparous and the others had had, respecth'cly, one abortion, one term delivery, and two 
term deliveries. 

The character of their bleeding histories varied. Seven reported last episodes of 
bleeding ranging from four years to six months. Five patients had intervals ranging from 
three to six months. Two patients had intervals which ranged from two to three months 
in length. The bleeding in many of these patients was scanty in amount and short in 
duration. 

Twelve of the patients bled from well-developed estrogenic endometriums and two 
bled from hypoestrogenic endometriums. 

The fourteen patients received twenty-two series of one-two cyclic gonadotropic 
therapy. Seventeen of these series of therapy which were given thirteen of the fourteen pa- 
tients were sampled by endometrial biopsies. Four patients (30.S per cent) yielded proges- 
tational endometriums following treatment: three patients, immature progestational endo- 
metriums, and one patient, a full-blown progestational endometrium. The other nine pa- 
tients yielded estrogenic endometriums: six normal estrogenic endometriums and three 
hypoestrogenic endometriums. 

In none of the patients were the duration and amount of bleeding affected or the 
irregularity of the cycle improved. 

One of the patients who gave a positive response had a follow-up biopsy at the onset 
of bleeding one month following discontinuation of treatment; this biopsy indicated a full- 
blown progestational endometrium. 

3. Patients TWth Prolonged and/or Excessive Uterine Bleeding. — The ages of these 
thirty-one patients ranged from 14 to 31 years, an average age of 23.5 years. Accordingly, 
all of these patients were in the adolescent or the early reproductive epochs. 

Menarcheal ages of these patients varied from 11 to 16 years, an average age of 13 

years. 



142 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Eighteen of these patients ivere single and thirteen were married. Of the thirteen 
married patients, eight were nulliparous, three had had a pregnancy which resulted in a 
term delivery, one had had four abortions, and a term pregnancy, and one had had an 
abortion. 

The character of the bleeding history of these patients varied. "When lir.st seen, 
twenty-two patients had had continuous bleeding ranging from one month to four year.s. 
Nine patients were having various grades of prolonged and/or profuse bleeding, six being 
cyclic and three being infrequent. The severity of the hemorrhage of these patients is 
indicated by their hemoglobin readings which ranged from 10 to 100 per cent with an 
average of 62 per cent. Sixteen patients had hemoglobins le-ss than 60 per cent. 

All patients, prior to therapj-, bled from estrogenic endometriums. 

A total of fifty-three series of one-two cyclic gonadotropic therapy was given to the 
thirtj’-'One patients. Fourteen, or 45.2 per cent, yielded progestational endometriums. One 
patient gave a positive response during each of two series of treatment. There were six 
full-blown progestational and nine immature progestational endometriums encountered 
during therapy. A total of fifteen series of therapy, therefore, terminated in progestational 
bleeding, whereas thirty-two series of therapy terminated in estrogenic bleeding; the 
results of six series were not sampled bj' biopsy. 

Follow-up biopsies, which were done usually at the first episodes of bleeding which 
terminated no treatment cycles, subsequent to gonadotropic therapy, were done twenty- 
three times in nineteen patients. Nine of the nineteen patients yielded progestational 
endometriums; full-blown progestational endometriums in two patients and immature pro- 
gestational endometriums in seven patients. Seven of these nine follow-up progestational 
responses occurred in patients Vho had had progestational endometriums during gonado- 
tropic thcrapjq whereas two occurred in patients who had yielded estrogenic endometriums 
during therapy. 

Accordingly, 45.2 per cent of the patients yielded progestational responses concurrent 
with gonadotropic therapy, whereas 47.4 per cent of the patients, followed up after discon- 
tinuation of therapy, yielded progestational -responses one month or more after the treat- 
ment ended. "When several follow-up biopsies were done after therapy, it was found gen- 
erally that the progestational response gave way to an estrogenic response on the second 
biopsy. 

4a. Patients With Ovarian Sterility Associated With Estrogenic Bleeding . — The ages of 
these fourteen patients ranged from 24 to 35 year.s. The average age was 29 years. 

hlenarcheal ages of these patients ranged from II to 14 years. The average age was 
12.6 years. 

Ten of these patients were nulliparous. Two had had a term deliverj', and two an 
abortion. 

The duration of the stcriliti' of those patients ranged from one to ten years. The 
average duration was 3.4 years. 

All pretreatment biopsies on these patients yielded normally proliferated estrogenic 
endometriums. 

These fourteen patients received twenty-one series of one-tw’o ci'clic gonadotropic 
therapy, an average of 1.5 series per patient. 

The endometrial responses of seven of these jiatients were not sampled by biopsy; 
however, two of these patients became pregnant during the first series of treatment and 
one during the second series of treatment. Tlie occurrence of pregnancy in these three 
patient.":, therefore, is assumed to indicate positive ovarian responses. 

'i'he endometrial responses were sampled by biopsy in the other seven patients. Four 
of these patients yielded progestational responses, three yielding immature progestational 
endometriums and the other a decidua-lihe endometrium. The subsequent course of this 
last patient indicated that implantational bleeding hud occasioned biopsy rather than men- 
strual bleeding. The pregnancy of this patient, however, progressed normally. 

Accordingly, gonadotropic therapy of thc.se fourteen patients resulted in four jireg- 
nancies, whereas three other patients gave progestational responses. Thus, the incidence 
of positive response was 50 per cent and the incidence of pregnancy was 28.0 per cent. 
Two of the pregnancies resulted in term deliveries of normal children, one is nearing term, 
and the other is yet in an early stage. 

4a. Patients Tf'iih Oi'arum Sterility As.social cd With Bleeding From Jrnwatnrc Progesta- 
tional Endometrinms . — The ages of tho=c fifty patients ranged from 21 to 41 years; twenty- 
four patients were between 21 and 20 years of age; twenty-three were between 30 and 39 
years of age; and three patients were between 40 and 41 years of age. 
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Menarcheal ages of these patients ranged from 11 to 17 years, the average being 12.9 

years. 

Thirty-seven of these patients ^verc nulliparous. Five had had .a term delivery, five an 
abortion, two had had two abortions and one four abortions. 

The duration of the sterility of these patients ranged from one to ten years, an average 
sterility of 3.08 years. 

A total of ninety-one pretreatment biopsies was done upon the fiftj' patients, with an 
incidence of 1.S2 biopsies per patient. Distribution of the biopsy findings was: inadequate 
tissue for diagnosis, three; estrogenic endometriums, five; full-blown progestational endo- 
metriums, nine; and immature progestational endometriums, seventy-four. All of the pa- 
tients, however, presented iinmature progestational endometriums as a predominant bleed- 
ing pattern. 

These fifty patients received ninety-six series of one-two cyclic gonadotropic therapj', 
an average of 1.96 series per patient. 

No endometrial bioiisies were done during eighty-one cycles or after 84.3 per cent of 
the series of treatment. The criterion for rc.sponses in these was the occurrence of preg- 
nancy. 

Of the fifteen cycles of therapy, the results of which were sampled by biopsy, eight 
cycles terminated in bleeding from immature progestational endometriums, six cycles in 
bleeding from full-blown progestational endometriums, and one cj'cle could not be evalu- 
ated because of insufficient tissue. These fifteen cycles were distributed among fourteen 
of the fifty patients. Of these fourteen patients, three became pregnant. All of these 
patients yielded full-blown progestational endometriums following therapy. One preg- 
nancy occurred the month following a second series of treatment. The second pregnancy 
occurred during a second series of therap}'. The third pregnancy occurred during the first 
series of treatment and its associated implantational bleeding led to inadvertent biopsy. 

Of the thirty-six patients whose responses to therapy were judged only by the oc- 
currence of pregnancy, six became pregnant. Four of these pregnancies occurred during 
the first series of thorap 5 % Two occurred during the second series of therapy. Accordinglj',_ 
the fifty patients j’ielded a total of nine pregnancies, or 18 per cent of the patients treated 
became pregnant. A total of thirteen series of therapy, or an average of 1.44 series per 
patient, was given the nine patients. 

Four of the nine pregnancies resulted in term deliveries of healthy children; one 
resulted in a stillbirth at five months, the cause being a true knot in the cord; and four 
resulted in abortions at about the third month. 

Discussion 

Those patients with anovulatory ovarian failure, characterized by diverse 
types of estrogenic bleeding, supply our most clear-cut data of the effective- 
ness of one-two cyclic gonadotropic therapy. They are included in the second 
and third groups and in the first subgroup of the fourth group, i.e., those with 
infrequent and/or scanty bleeding, those with prolonged and/or excessive 
bleeding and those with ovarian sterility characterized by estrogenic bleeding. 

The results which are reported in this communication warrant comparison 
with those of our report of September, 1941 : 

Patients With Infrequent and/or Scanty Bleeding. — Present report: Posi- 
tive responses in four of thirteen patients, or 30.8 per cent. September, 1941, 
report: Positive responses in five of eight patients, or 62.8 per cent. 

Patients With Prolonged and/or Excessive Bleeding. — Present report: Posi- 
tive responses in fifteen of thirty-one patients, or 48.5 per cent. September, 
1941, report: Positive responses in seven of eighteen patients, or 38.9 per cent. 

Patients With Ovarian Sterility Characterized by Estrogenic Bleeding . — 
Present report: Positive responses in seven of fourteen patients (including four ^ 
pregnancies), or 50 per cent. September, 1941, report: Positive responses in 
three of three patients (including two pregnancies), or 100 per cent. 

Total Patients of the Three Groups. — Present report: Positive responses in 
twenty-six of fifty-eight patients, or 44.8 per cent. September, 1941, report: 
Positive responses in fifteen of twenty-nine patients, or 51.7 per cent. 
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These data indicate, therefore, that an expansion of the number of pa- 
tients treated with one-two cyclic gonadotropic therapy has not altered 
markedly onr total percentage salvage from that reported in September, 1941. 
In onr analysis of the total data which comprise this report we have been more 
eritieal, perhaps, than in that of the previous report. This may account in 
part for some differences in final figures. 

The present report differs from the previous one by presenting data upon 
a group of fifty women with ovarian sterility which is presumed to be related 
to bleeding from immature progestational endometriums. The fact that nine 
of these fifty Avomen became pregnant during one-two cyclic gonadotropic 
therapy appears to .justify our diagnostic a.ssumption, certainly in these nine 
women. The records of the other forty-one patients of this group who did not 
become pregnant under one-tAvo cyclic gonadotropic therapy are interesting. 
Only fiA’-e of these ultimately became pregnant. Four of the pregnancies oc- 
curred three months after the last series of one-tAvo cyclic gonadotropic therapy 
and one, six months after the last series of treatment. It is considered unlikely, 
therefore, that the treatment AAdiieh these patients received resulted in the preg- 
nancies. We cannot, and haA’c not, related these pregnancies to therapy. It is 
obAuous that our diagnostic abilitj’- in this group is not good since only 18 per 
cent of the patients avc treated upon our theor.y of endocrine sterility actually 
became pregnant. We believe, hoAvcA’-er, that to salvage pregnancies in 18 per 
cent of a group of patients, Avhich previously had been accepted by us as having 
essentially normal ovarian function, represents a distinct addition to the total 
sahmge of pregnancies from couples of Ioav fertility. 

When Ave consider those patients AAoth ovarian sterility in association Avith 
estrogenic bleeding, Ave find that, of the scA'cn patients Avho did not yield positive 
responses to one-tA\'o cyclic gonadotropic therapy, none became pregnant. FiA^e 
of the seven patients aaFo did respond positively to therapy became pregnant. 
Four of these pregnancies Avere relatable directly to treatment. Therefore, the 
seA’en patients aa4io responded posithmly yielded the only pregnancies in this 
group, that is, a total of fiA'e pregnancies. 

When the tAA'o groups of patients Avith ovarian sterility are combined, that 
is, those Avho bled from immature progestational endometriums and those aa4io 
bled from estrogenic endometriums, A\'e find that a total of thirteen pregnancies 
in .sixty-four patients AA’as attributable to one-tAA'-o cyclic gonadotropic therapy, 
an incidence of pregnancies of 20.3 per cent in the patients A\dth oA'^arian sterility. 

Results of treatment of the group of patients AA'ith deficient sexual matura- 
tion associated AAfith nonoccurrence of menarche AA'ere quite poor and AA’^ere in 
line Avith pretreatment expectations. It aagis thought that these patients pi’obably 
represented a group in AA'hich intrinsic o\mrian inadequacy rendered stimula- 
tional thcrapj' quite unlikely to be succe.ssful. All forms of endocrine therapy 
apparently fail to effect full sah'age in this group. 

A statement about the allergic propensities of preparations of equine 
gonadotropin is in order. The practice of doing skin tests before administration 
of each series of this therapy is ju-Stified ; hoAvever, only one patient to Avhom aa'c 
have attem3Ated to give equine gonadotropin proved so allergic that it aa’hs im- 
possible to carry on treatment. This patient, obviously, is not included in this 
series. She had a long history of asthma and allergy. The patient gave a verj' 
positive skin te.sl and, because of this and her history, no attempt aagis made 
to treat her. 
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All of tile severe reactions wliicli have been described by other workers 
have followed the intravenous administration of equine gonadotropind^ All 
of our treatments uuth this gonadotropin have been given intramuscularly. 

Finally, some statement is indicated regarding the mechanism of action of 
one-two cyclic gonadotropic therapy. This may be an expression of a synergism 
between equine and chorionic gonadotropins. When full follicular maturation 
has been secured from ten days of equine gonadotropin therapy, ovulation and 
normal corpus luteum development and function folloiv the administration of 
chorionic gonadotropin. Our experience with pregnancies, which have occurred 
during this therapy, leads us to lielieve that ovulation occurs within twenty-four 
to forty-eight hours after the initiation of chorionic gonadotropin fraction of 
the treatment schedule. The one-two gonadotropic system of therapy may be 
viewed as duplicating the normal biphasic cycle of pituitary gonadotropic 
activity. 

The dosage schedules which we have emplo.yed were selected rather arbi- 
trarily. There is no reason, however, to believe the dosages are too large, since 
in no patient have we encountered undue ovarian enlargement or cystic change. 
Larger doses are being investigated and the results of their use udll be reported 
later. They may enhance our salvage rates.’ 

Summary and Conclusions 

A total of 116 hypoovarian patients, whose ages placed them in the adoles- 
cent or reproductive epochs, was treated by the sequential and cyclic adminis- 
tration of equine and chorionic gonadotropins. The following results were 
obtained : 

1. Only one of seven patients Avith deficient sexual maturation and non- 
occurrence of menarche (hypoestrogenism) yielded a progestational endome- 
trium during therapy. 

2. Form of thirteen patients, or 30.8 per cent, rvith infrequent and/or 
scanty estrogenic uterine bleeding yielded progestational endometriums dur- 
ing therapy. 

3. Fifteen of thirty-one patients, or 48.5 per cent, rvith prolonged and/or 
excesswe estrogenic bleeding yielded progestational endometriums during 
therapy. 

4. Ser'^en of fourteen patients, or 50 per cent, rvith cyclic estrogenic bleed- 
ing and ovarian sterility yielded positive responses, including four pregnancies, 
during therapy. 

5. Nine of fifty patients, or 18 per cent, with cyclic bleeding from im- 
mature progestational endometriums became pregnant during therapy. 

The f olloAving conclusions appear Avarranted : 

1. Patients AAdth hypoestrogenism (as illustrated by those Avith deficient 
sexual maturation) respond poorly to this system of gonadotropic therapy. 

2. Patients Avitli anovulatory oAmrian failure Avithout hypoestrogenism (as 
illustrated by those Avith diverse types of estrogenic bleeding) respond well to 
this system of therapy: a total of 44.8 per cent yielded progestational endo- 
metriums. 

3. A small percentage (18 per cent) of sterile Avomen, AA^hose bleeding from 
immature progestational endometriums constitutes the only significant finding 
upon their suiumys or those of their husbands, become pregnant Avhen treated 
Avith one-tAvo cyclic gonadotropic therapy. 
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THE EFFECT OF RESPIRATORY STIMULANTS IN THE 
NEWBORN INFANT 

Kha Ti Lim, M.D., AND Franklin F. Snyder, M.D., ChiCxVgo, III. 

(From the Departments of Pharmacology, and Obstetrics and Gynecology, 

University of Chicago) 

A mong the methods commonly employed for the resuscitation of asphyxiated 
infants at the time of birth, the use of drugs ivhich stimulate respiration has 
been extensively tried. Clinical trial has left considerable uncertainty, how- 
ever, both as to their effectiveness in overcoming respiratory depression and as 
to the margin of safety from the danger of overdosage. 

Various considerations have prompted the use in asphyxia neonatorum of 
drugs such as alpha-lobeline, coramine, caffeine, metrazol, and cyanide. Tlie 
recognition in recent years of the importance of reflex control of respiration 
involving the carotid body mechanism has increased interest in tlie possibility 
of affecting peripheral chemoreceptors rather than centering attention merely 
upon the hydrogen ion concentration or the carbon dioxide tension of the blood. 
There is evidence that the carotid body receptors are more resistant than the 
cells of the center to depression by narcotics, anoxia, and excessive COn (Comroe 
and Schmidt, 1938^). Consequently, extensive trial of pharmacologic agents 
which influence the nervous mechanism of respiration has been made (Marshall 
and Rosenfeld, 1937-). One of the major problems to be attacked from this new 
approach has been asphyxia in the newborn infant. Additional impetus was 
afforded by the reports of favorable response to analeptic agents when employed 
to combat overdosage of barbiturates in the adult (Werner and Tatum, 1939^). 
Great importance has been attached at times to tlie prompt initiation of the first 
gasp after birth and the efficiency of agents such as alpha-lobeline in aceom- 
pli.shing this result (Wilson, Torrey, and Johnson, 1938 Russ and Strong, 
1941® ) . IMctrazol, coramine, .and alpha-lobeline have been used even before liirth 
when signs of intrauterine asphyxia of the fetus appeared, the drags being in- 
jected into the mother. By administration before birth it has been claimed that 
tliese drugs may aid in the prevention of asphyxia by effects njion the fetal 
circulation (Stuppy, 1940;® Dorr, 1938;' Nevinny, 1937'=). 
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Under clinical conditions tlie role of stimulant drugs in the resuscitation 
of newborn infants has been difficult to evaluate because of the numerous com- 
plications which are associated with delivery, such as anesthesia, anoxemia, 
and mechanical trauma. In the case of failure of resuscitation, the question 
arises as to whether or not adequate dosage was administered, or, on the other 
hand, whether the margin of safety was exceeded and the toxic effect of .these 
powerful drugs was exerted. In the event of survival it has been difficult to 
demonstrate that these drugs effectively influenced the outcome. 

The present investigation is an attempt to determine the effect upon the 
normal newborn infant of various respiratory stimulants, including alpha- 
lobeline, coramine, metrazol, caffeine, and cyanide. The aim in the present ex- 
periments is first, to take into account the peculiarities of the newly bom animal 
in response, to these powerful agents; second, to eliminate numerous .complicating 
factors commonly associated Yuth clinical trial. 

Method and Material 

Newborn rabbits were used in the present experiments. In order to record kymo- 
graph tracings of the rate and depth of respiratorj* movements, the entire body of the 
animal below the neck was enclosed in a small plethysmograph connected with a recording 
tambour as previously described (Eosenfeld and Snj'der, 19388). The animal was placed 
on his back in horizontal position with arms and legs fastened to a rigid board. The 
external jugular vein was readily exposed for injection, and the drugs were administered 
intravenously by a syringe with graduations of 0.01 c.c. Control injections of Einger’s 
solution were made throughout. The rate of administration was rapid, the injection being 
completed within a minute. 

After the immediate response to various drugs had been tested in the plethysmograph, 
the animals were removed and remained under observation in order to detect more remote 
effects or failure to survive. 

The observations are based upon 83 newborn rabbits obtained from 41 litters. In 
one group consisting of 57 newborn obtained from 26 litters, pentobarbital sodium in 
dosage of 20 to 30 mg. per kilogram was injected subcutaneously one hour before the 
respiratory stimulants were tested. After this dosage the general activity of the newborn 
animals was reduced sufiiciently to afford tracings of the respiratory movements which 
were much less obscured ky struggling movements than in a control series in which pento- 
barbital was not given. Furthermore, since barbiturates are widely used during labor, it 
is of added interest to .observe the responses of the newborn to respiratory stimulants 
under conditions resembling those of clinical trial. In a second group consisting of 26 
newborn of 15 litters, premedication wms omitted. All litters were from animals which 
were mated in the laboratory and hence the age of the offspring was accurately known. 
Observations were made within twenty-four hours following birth. In addition to the 
newborn animals, a series of rabbits was studied during the later neonatal period at a 
time when respiratory responses were well established. In this group there were 21 rabbits 
obtained from 13 litters ranging in age from about 1 to 4 weeks and varjnng in weight 
from 75 to 320 grams. 


Observations 

Alplia-loleline . — ^In newly born rabbits the intravenous injection of alpha-lobeline^ was 
followed by disturbances of respiration, but it was difficult to determine a dosage at wliich 
stimulation occurred as indicated by increase in rate and amplitude of respiratory move- 
ments. Furthermore, the changes in respiration were brief, usually lasting less than a minute 
unless the convulsive level of dosage was reached. Thus, in Fig. 1, the respiratory movements 
were recorded following injection of the same animal with different dosages. Administration 
of 0.05 mg. of alpha-lobeline failed to increase the rate and amplitude of respiration. How- 
ever, merely twice this amount, or 0.10 mg., resulted in transient depression of respiratory 
movements and convulsive seizures. In testing responses at various levels of dosage a single 
injection of one animal was made in many experiments, rather than repeated injections, and 


♦Ingclheim, Germany. 
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Table I. Response of Key’bop.k Rabbits to Respiratop.y Stijiulants 


DP.UGS 

NEWBORN 

r.ABBITS 

litters 

("NO.) 

MINIMAL 1 
EFFECTIVE 
nnsp. 

minimal 

CONTOLSIVE 

DOSE 

RATIO OF 

-M. c. n. 

SUR- 

VIVAL 


(NO.) 


(MG./KG.) 

(.MG./KG.) 

ji. E. n. 

a-Lobeline 

12 

4 

2 

4 

2 

? 

Coramine 

13 

8 

100 

300 

3 

7 

CafTeine 

14 

G 

100 

200 

2 


Aletfazol 

14 

4 

100 

200 

2 

+ 

Cyanide 

4 

4 

0.05 

0.15 

3 

■¥ 

Proniedication: Pentobarbital sodium 20-30 i 

ng./kg. subcutaneously. 


— - 

■ .05 

LOBE LIN 

1 

- 

- - - 



Fig. 1. — Effect of alpha-lobeline upon re-spiration of a newborn rabbit. Intravenou.s in- 
jection of 0.0.=) mg., i.e., 1 mg./kg. failed to increa«e rate or amplitude of rcBpiratlon ; 0.10 mg. 
in the Bame animal re.sulted in dcpre.«slon. Premedication ; pentob.arblt.al .sodium 20 mg./ltg. 
.subcutaneou.Bly, 



j,-jp 2 . Kfffrt of iilpiia-lolK-lini- upon re.^piration of tlire«. n<-v.!>orn rribbita at rliff'-r"nt 

(loi-itre lrVel«: II) 0.01 mg. i.e., 0.20 mg./kg. InlrtwenouBly , 12) O.IO mg., i.e., 2.0 rng./kg. in- 
Vravenou»!v f3> 0.20 mg., i.e.. 4.0 mg./kg. intrav«-nou“!.v. Failure of .«tlmuIation. IVentiedica- 
llon- pentobarbital Bodium 20 mg./kg. .'.ubeut.aneouGy. 
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usually littermates were used. Despite the use of fresh animals, results as illustrated in Dig. 
2 show failure to obtain stimulation of respiration after a dosage of 0.01 mg., after 0.10 mg., 
and finally after 0.20 mg. of alpha-lobeline at wliicli level convulsions occurred. The series 
included 12 newborn rabbits obtained from 4 litters. (Table I.) 

■When preniedication with pentobarbital sodium was omitted, convulsions were noted 
following a dose of 0.10 mg., i.e., 2 mg. per kilogram; and irregular respiratory movements 
but not definite stimulation followed a dose of half this amount. The group included 11 
newborn obtained from 6 litters. 

Coramine . — ^Following the injection of 5 mg, of coramine,^ respiratory movements 
showed transient changes lasting less than a minute. As the dosage was increased, the depth 
of breathing rather than the rate showed some increase (Fig. 3). Convulsions appeared at a 
dosage level which was about three times the minimal effective amount. The group included 
13 newborn obtained from 8 litters. 

When imntobarbital sodium was not given, convulsions were observed following a dose 
of 1 mg., i.e., 20 mg. per kilogram; no definite stimulation of respiration was noted at lower 
dosage levels. Observations were made on 6 newborn obtained from 4 litters. 





Fig. 3. — Effect of coramine upon respiration of the same newborn rabbit at various dos- 
age levels: (1) 15 mg., i.e., 0.3 Gm./kg. intravenously: (2) 20 mg., i.e., 0.4 Gm./kg. intrave- 
nously; (3) 25 mg., i.e., 0.5 Gm./kg. intravenously. Premedication; pentobarbital sodium 20 
mg./kg. subcutaneously. 


Caffeine . — Following administration of o mg. of caffeine sodiobenzoate,t respiratory 
movements showed an increase in depth but not rate (Fig. 4). The changes disappeared 
within a period of less than a minute. As the dosage was increased, breathing became deeper 
but not more rapid. Convulsions were noted at a dosage level which was twice that of the 
minimal effective amount, Eecurrenee of deep gasps with definite periodicity was a charac- 
teristic effect of caffeine in the entire series. The group included 14 newborn obtained from 
6 litters. 

In the absence of pentobarbital sodium, convulsions were noted after a dose of a mg., 
i.e., 100 mg. per kilogram, and slight increase in depth of respiration was seen after one-half 
this dosage. Four newborn from 2 litters were studied. 

. Metrasol . — The injection of 5 mg., or 100 mg. per kilogram of body weight, of metrazoU 

was followed by an increase in rate and amplitude of respiratory movements which persisted 
for a period of less than a minute. Administration of twice this amount, namely, 10 mg., 
.-resulted in striking convulsive seizures (Fig. 5). 

■When pentobarbital sodium was omitted, convulsions were noted with doses ranging 
from 0.5 to 2 mg., or 10 to 40 mg. per kilogram, in a group of 5 newborn from 3 litters. 

*Ciba Pharmaceutical Products, Inc. 

tSharp & Dohme, Inc. 

+Bilhuber-Ivnoll Corporation. 





Fig. 4. — Effect of caffeine sodlobenzoate upon respiration of the same newborn rabbit at 
various dosage levels : (1) 5 mg., l.e.. 0.1 Gm./kg. intravenously; (2) 7 mg., i.c., 0.14 Gm./kg. 

intravenously; (3) 10 mg,, i.c,, 0.2 Gm./ltg. Intravenously. Premedication: pentobarbital so- 
dium 20 mg./kg. subcutaneously. 


S METRAZ0L^‘ 



■ ■ ''“’'’I'lnrrTjiirTjiirTTiftiiiTjifjii': riri 




5 rffoct of metnzol upon r<-«plration of tlie same nfwborn rabbit. Intravenous 

niir if... 0.1 Gni./i;g. pave an incre,-isc in rate and amplitude, v.blle twice this 
armnini” r<‘sultfHl^"in convui.^-Ho .‘•fizurf-. Premr dication : pr ntobarbiial sodium 20 
.stjbcutaneously. 
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Cyanide . — The response to injection of sodium cyanide and pyruvic acid cyanliydrin, 
ndth which Dr. Morris Eosenfeld of the Department of Pharmacology of the Johns Hopkins 
University provided us, was marked by definite stimulation of respiration, both depth and 
rate being increased. The effect was not prolonged, however, lasting about a minute or less. 
The margin was not large between the minimal stimulating dose and the depressant or con- 
vulsive level. Administration intravenously of 0.0025 mg. sodium cyanide, i.e., 0.05 mg. per 
Idlogram, gave stimulation, while irregular convulsive movements followed a dosage three 
times as great, or 0.15 mg. per kilogram. Following 0.05 c.e. of 0.016 molar cyanhydrin, 
stimulation occurred, while tn-ice this amount, or 0.10 c.c., resulted in convulsions (Fig. 6). 
Observations were made on 4 fetuses obtained from 4 litters. 



Fi^. G. — Effect of pyruvic acid cyanljydrin upon respiration of the same newborn rabbit. 
Intravenous injection of 0.05 c.c. of 0.016 molar solution gave definite increase m rate and 
amplitude, while twice this amount was followed by convulsions. Premedication : pentobar- 
bital sodium 20 mg-./Ug. subcutaneously. Kymograph speed, G seconds = 1 centimeter. 

Suckling Animals . — The respiratory responses were observed in a group of suckling 
animals in order to detect any marked alteration in reaction after survival for one to four 
weeks in the extrauterine environment. Pentobarbital sodium (20 to 30 mg. per Idlogi-am) 
was injected subcutaneously an hour before the experiment. The results with the various 
drugs showed no striking change in sensitivity of the animals. The margin between the 
minimal •effective dose and the convulsive dose remained about the same as was noted in the 
newborn. Observations were made with metrazol in 7 animals from 4 litters; with coramine 
in 6 animals from 4 litters; with caffeine in 2 animals of a litter; and vritli alpha-lobeline in 
6 animals from 4 litters. 

Late or delayed effects of the drugs were also investigated in addition to the immediate 
effect upon respiration as recorded by kymograph tracings. In view of the differences in 
rate of destruction or elimination of various drugs by the body, the animals were kept under 
observation for twelve hours or longer following injection. Failure to survive longer than a 
few hours following administration of the drug was noted frequently after alpha-lobeline, 
coramine, and caffeine. After metrazol and cyanide, however, the animals survived, de- 
spite the occurrence of convulsions. 


Discussion 

From the foregoing observations, three findings stand out clearly. First, 
it was difficult to demonstrate significant stimulation of respiration in the 
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sense of increase in rate and deptii of lireatliing by the administration of alpba- 
lobeline, coramine, and caffeine; and following metrazol and cyanide, tlie slight 
stimulation was transient, lasting less than a minute. Second, a considerable 
hazard involved in the use of these drugs was found to be the narrow range 
between the dosage which alfeeted respiration and that which caused convul- 
sions. Two or three times the effective dose usually resulted in convulsions in 
animals which had received pentobarbital medication. In the absence of pento- 
barbital, the convulsive dose was .smaller, being about one-half as great in the 
case of alpha-lobeline and caffeine, and about one-fifteenth as great in the case 
of eoramine and metrazol. In the absence of premedication with barliiturate, 
a narrow range betiveen an effective dose and a convulsive one was still demon- 
strable, although the threshold for the effects had shifted. Likewise, in the 
series of suckling animals, no marked change was noted in the range of safe 
dosage, which remained narrow even in the alisenee of premedication. Through- 
out the experiments, the minimal effective dose was determined in a given animal, 
and a fresh animal was used to determine the eonmilsive dose, thus eliminating 
any cumulative effect. Third, late toxic effects of certain of the drugs, alpha- 
lobeline, eoramine, and caffeine, may re.sult in the death of the animals after a 
period of hours follovdng apparent recovery from convulsions. Survival oc- 
curred, however, after metrazol and cyanide despite the occurrence of con- 
milsions. 

In the presence of asphyxia the hazards involved in the use of i-espiratory 
stimulants are greatly increased. In tiic case of failure of resuscitation tlie cjue.s- 
tion arises as to whether the dosage of the drug was adequate. It is well Iniown 
that the threshold for an effective dose of these substances may be greatly raised 
by numerous anesthetic drugs which are administered during labor. Of .sig- 
nificance in this connection is the finding in previous work that the fetus is 
peculiarly sensitive to anesthetic agents (liosenfeld and Snyder, lOSS^*). When 
fetuses were observed directly through the wall of the unopened uterus, 
marked depression of the fetal respiratory responses occurred at a level of 
dosage at which maternal respiration showed little change. An additional 
factor to be considered in the etiology of fetal apnea at birth is anoxemia, 
which may be quite independent of narcosis (.Snyder and Kosenfeld, 1937^®). 
In the experiments on adult dogs in which extreme anoxia was induced rapidly 
b 3 ’’ the breathing of 300 per cent helium instead of air, Eastman and Kreisel- 
man” found that injection of alpha-lobeline, metrazol, or eoramine failed to 
elicit a response until the ano.xia was relieved by the administration of oxygen, 
whereupon convulsions appeared. In the emergenej' when i-esuscitation is re- 
quired, repeated injections of the drugs maj-^ be prompted bj" weak or absent 
respiratory responses. High levels of dosage maj' be reached and the toxic 
action of these irowerful agents ma\' be elicited, although not recognizable 
immediatelj’ but onh' after delaj' of .several hours. In lirief, in asph.yxia the 
i-espiratory responses of the newborn to these powerful agents ma\' be masked; 
a level of dosage resulting in convulsions miy be reached with little warning. 
The full extent of injiny wrought ly certain of these substances may be re- 
vealed only after a delay of several hours following injection. 

In attempting to account for the considei-able clinical trial which the re- 
spiratoiy stimulants have had in the treatment of asph.yxia in the newborn 
infant, it is evident that evaluation of the success or failure of drug therapy 
has been difsicult under conditions associated with biidh. Uncertainty regard- 
ing the value of these drugs has not led to their total abandonment, however, 
but rather has resulted in the subordination of them to other methods of 
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resiiscitatioii, especially various types of artificial respiration. li^Hiat is signifi- 
cant is not so mucli that the slight or ineffective action of these drugs has been 
recognized, as that the toxicity of these powerful agents has often been over- 
looked. 

The present experiments lend no support to the employment of alpha- 
lobeline, coramine, caffeine, metrazol, or cyanide in the resuscitation of the 
newborn infant. Outstanding- factors influencing this conclusion are: (1) the 
relatively slight and transient nature of the increase in rate and depth of 
breathing elicited by these agents even under favorable circumstances; (2) the 
narrow range between an effective dose and one causing convulsions; (3) the 
shift of threshold for both the therapeutically effective and convulsive doses 
under the influence of narcosis and anoxemia, thereby confusing the calculation 
of dosage; (4) the insidious nalure of the toxic action' of certain of these drugs. 

, Conclusions 

1. In newborn rabbits significant stimulation of respiration was difficult 
to demonstrate following alpha-lobeline, coramine, or caffeine; and following 
metrazol or cyanide the slight stimulation was transient, lasting less than a 
minute. 

2. A considerable hazard involved in the use of these di’ugs was found to 
be the narrow range between the dosage which affected respiration and that 
which caused convulsions. Two or three times the effective dose usually 
resulted in convulsions in animals which had received pentobarbital pre- 
medication. 

3. Injury resulting in death frequently followed convulsions which oc- 
curred after alpha-lobeline, coramine, and caffeine. Survival occurred after 
metrazol and cyanide despite the occurrence of convulsions. 

4. The present experiments lend no support to the use of alpha-lobeline, 
coramine, caffeine, metrazol, or cyanide in the resuscitation of the newborn 
infant. 
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THERAPY IN HABITUAL ABORTION* 

C. H, Ingram, Jr., M.D., P.A.C.S., Pittsburgh, Pa. 

(From the Obstetrics Service of the Western Pennsylvania Hospital) 

O NE of the most discouraging problem.s in the entire field of obstetrics has 
been that of habitual abortion. As is so often the ease where results are 
unsatisfactoiy, writers upon this subject disagree concerning everything from 
definition through etiologj' and treatment, even to the very advisability of try- 
ing to do anything. 

While Shute^’’ feels that one cannot surelj^ recognize a habitual aborter 
until three or more successive pregnancies have terminated spontaneously at 
or before the sixteenth week, otliers are satisfied to make the diagnosis after 
two failures. As a matter of fact, one of my cases was treated after only one 
spontaneous abortion, but sulisequent events, I feel, justify her inclusion 
in this report. 

For obvious reasons, any exact figures on the incidence of .spontaneous 
abortion, let alone habitual abortion, must be rather speculative. Malpas be- 
lieves that 1 per cent of all pregnancies end in repeated abortions. Using this 
figure, the Council on Pharmacy and Chemistry of the American kledieal Asso- 
ciation® surmises that in the United Stales alone there would be upward of 
24,000 and possibly as many as 48,000 habitual abortions a year. Startling as 
these figures may seem from the .standpoint of loss of life, they are as nothing 
when compared to the heartaches in the homes of those families where preg- 
nancy after pregnancy is achieved, only to be followed almost inexorably by 
one spontaneous abortion after another. As a result, these patients are ready 
to cooperate in any reasonable regime that may lie offered. 

Several competent observers, by histopathologic study of series of abor- 
tuses, have reported abnormalities in from 50 to 80 per cent of them. This 
fact being admitted, the problem of accounting for it arises, iilall feels that 
all of them are due to faulty implantation, wliile Nejm’ is of the opinion 
that the cause lies in an abnormality of tlve geim cells, either in the ova or the 
spermatozoa. Cornei-,^' from a study of reproduction in swine, takes a middle- 
of-the-road course. He failed to find any histologic ertdence of implantation 
abnormality, a strong argument for the poor germ cell theoiy, but he quite 
readily admits the possibility of chemical lesions proceeding from altered 
secretions without visible cytologic changes. 

What then .should be our attitude, in view of these two equally scholarly but 
widely divergent views? ilalpas,^ from a study of 115 abortion and stillbirlli 
sequences, concluded that after two successive abortions 62 per cent would 
have a normal third pregnancy, after three 27 per cent would go to teim, 
while after four only 6 per cent would go to a successful conclusion without any 
specific treatment. Quoting these figures, Roek’= is rather .skeptical of the 
value of any treatment. Hany others, however, are more optimistic and 
report a veiy low incidence of fetal abnormalities among their successful case.s. 
These reports make treatment seem of veiy decided value. Furthermore, they 
lend strength to [Mali’s theor>' of faulty implantation, while easting veiy real 

~^cad at the PUtsbureh Ob.etetrlcal .and Gynecological Society meeting, Uec, A, 1944. 
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doubt upon the defective germ cell theoiy of i\reyer, at least in so far as it 
might be applied universally to habitual abortions. 

Prior to 1018, all therapy ivas of an empirical nature and consisted pri- 
marily of rest in bed and sedation. In that year, J. C. Hirst of Philadelphia 
fii-st began the use of an aqueous extract of corpus luleum. Since that time, 
others liave attempted tlie use of one agent or another, with the hope of having 
a beneficial effect. Thus Po.senfeld’''* and others felt that the blood serum of 
those patients lacked something necessary for the normal continuation of preg- 
nancy. AYhat this lack might be was a matter of pure conjecture but a num- 
ber of patients were carried to term when they iverc given blood serum from 
normal healthy gravidas. 

Thyroid gland has been used wherever there was a low basal metabolic 
rate. In addition, many writers have advocated its administration in doses 
of from Yi to 1 grain a day as a routine measure in all cases, with the tliouglit 
that it might help correct other endocrine dysfunctions, notably in the corpus 
lutenm. 

Shute has found an antiproteolytic sub.stance in the blood serum of those 
who were about to abort or miscarry. This condition lias been corrected, in 
some cases, by the administi’ation of vitamin E either as 2 to 5 drams daily 
of cold pressed wheat germ oil or. more recently, 20 to 50 mg. of synthetic 
alpha tocopherol. He feels that this is of less value, however, in patients who 
are earl.v aboi'ters than in tliose who tend to lose tlieir pregnancy at a later 
period. Collins' was unable to get consistent or conclusive results by using 
Shute’s method on the blood serum. He, nevertheless, felt that one should make 
eveiy possible effort to cany a habitual aborter to term, and so, while the test 
was abandoned, he continued to use 1 to V/o drams of wlieat germ oil daily, 
Yutli an increase to 8 to 12 drams if any evidence of threatened abortion ap- 
peared. This attitude is not far from accord inlli that of tlie Council on 
Pharmacy and Chemistiy" which summai’ized its report by saying that, while 
vitamin E therapy seemed promising, the results up to that time (1940) were 
not conclusive. ' 

If, as Shute claims,'” the vitamin deficiency has a concomitant estrogen 
excess, that is, the antiproteolytic factor is estrogenic'''; then progesterone, 
whicli might be called the physiologic antagonist of tlie latter,” should be our 
long sought specific. Since becoming commercially available, as might be ex- 
pected, both natural and synthetic progestcrones have been widely used in this 
connection. Several observers have found that at the beginning of pregnancy 
the corpus luteum is verj^ active but, dui’ing the third month it begins to 
atrophy and its function, at least in so far as the elaboration of progestin is 
concerned, is taken over by the placenta. This change occurs somewhere be- 
tween seventy and ninety days after conception and thus coincides "with the 
period during which the large majority of habitual abortions occur. Hamblen® 
has found that the pregnandiol titers tend to fall either abruptly or gradually 
in most eases, prior to abortion. He has also been unable to elevate a low 
output or to prevent abortion by the administration of progesterone either alone 
or in combination until estrogens or chorionic gonadotropins. This -writer con- 
sequently goes so far as to say that large doses of progesterone, by depressing 
the metabolism of intrinsic progestin, might precipitate abortion. Other writers 
such as Mason,''' Campbell and Sevringhaus,® and MacGregor and Stewart'” 
feel that progestin is of definite value. 
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If both vitamin E and progestin ’seem to be of value, the next logical step 
should be to combine them. Shute has done this vdth a number of his cases, 
as have others. Sclimidt-Elmsdorff and Herold^^ even go so far as to state 
that vitamin E, by its support of the endocrine system, seems to enhance the 
effect of the progestin, thus accounting for their use of both. 

Clinical application in threatened abortion, whether habitual or not, has 
presented certain definite draAvbacks, and early reports liave been extremely 
disappointing. Wlieat germ oil, according to Shute,^® must be fresh and given 
in adequate dosage to control the symptoms. While this is certainly a reason- 
able statement, to cany out its provisions is quite another matter. Hennetically 
sealed bottles of the oil may or may not be potent, while adequate dosage, as he 
has outlined it, becomes rather expensive if continued for a very long time. 
As for the three minim capsules so often used, adequate dosage almost resolves 
itself into a feat of deglutition. Shute has used a s^mlhetic alpha tocopherol 
recently, but the patients to be mentioned later were given a mixture of alpha, 
beta, and gamma tocopherols distilled from vegetable oils and marketed as 
Toeopherex. Reasonably small do.scs of three to nine capsules or 9 to 27 drops 
a day sufficed. Since this scries was begun, however, the manufacturer has 
withdrawn the liquid form from the mai-kel, so it is now available only in 
capsules, each containing 50 mg. of the mixture or the equivalent of 30 mg. 
of alpha tocopherol. 

Another stumbling block in this combination therapy has been the un- 
avoidable lime lag between the onset of symptoms, whether cramps, bleeding, 
or both, and the administration of progestin to the patient. Irreparable damage 
may and probably does occur during this interval. This is particularly true 
in the event of bleeding, indicating, as it does, more or less separation of the 
chorionic attachment. 

An experience with a threatened miscarriage pointed the way to a possible circum- 
vention of tliis time lag in cases of habitual abortion. A primigravida in her sixth month 
was having frequent uterine contractions with the head well domr in tlie pelvis and the 
cervix beginning to dilate. A hypodermic of morphine, Vt grain, and an intramuscular 
injection of progestin in oil wore given and she was left with a supply of 5 mg. tablets of 
anhydro-hydroxy -progesterone or pregneninolonc. Her instructions were to take them three 
times a daj' and also at any time the cramps might recur. Altliough she had cramping 
for several days, each attack was promptly controlled by this oral medication, and after 
a week she na.s able to resume her regular normal activity. The pregnancy then proceeded 
uneventfully with the delivery of a normal girl just two days before her expected date. 

Tlie succcvssful outcome of this ease suggested the possibility of using this 
preparation in the prophylaxis of habitual abortion. As a result, the dascs 
mentioned below were given 3 drops (or one capsule) of mixed tocopherols 
tliree times daily as soon as the finst period was missed, 6 drops (two capsules) 
a dose for three days before the next period was due, 9 di’ops (three capsules) 
at a time during the days of the expected flow, tapering off with 6 drop doses 
for another three days, and then returning to the 3 drop level until time for 
the next period. This regime was continued at least until definite fetal move- 
ment.s were felt by the patient. The dose wms also promptly increased to the 
9 drop level in the event of either cramps or bleeding. Oral pregneninolonc 
or pranone was also given in 5 mg. doses on the first three days of each expected 
period prior to quickening, plus an immediate dose should any evidence of 
threatened abortion occur. All patients were told to cany one or more tablets 
with them at all times and, in the event of either cramps or bleeding, to take 
a tablet, get off their feet, and call me. The emphasis w'as placed upon taking 
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the medication immediately. iVll were cautioned against undue exertion at 
any time and advised to lake extra rest at the time of expected periods. All 
intercourse was prohibited. Thyroid was given to some but only as noted 
below. 

Case Histories 

Casi; 1. — Mrs. M. L., aged 23 years, para 0, gravida ii. First visit in tliis pregnancy 
Nov. 15, 19-11 vitli her last menstrual period September 29. Six months prior to this she 
had had a spontaneous abortion on the eighty-first day, and had been advised to report as 
soon as a period Avas missed. There had been no special studies beyond physical and, 
routine postpartum examinations. The-^^e were negative except for a very sliglit degree 
of endoccrvicitis. At this time she was put on the routine as outlined above. In spite of 
this she had slight cramps and spotting beginning on the eighty-second day and continuing 
for several days thereafter. Bed rest and the treatment already outlined resulted in a cessa- 
tion of these symptoms, and she continued with an uneventful course and a normal boy 
delivered eighteen days prior to the expected date. This was the first case treated by this 
routine, and she has been included as an habitual aborter for three reasons. First she had 
one spontaneous abortion, second she had a threatened abortion while under treatment, and 
finally, when a third conception occurred a few months later, she did not bother to take any 
treatment and had a second spontaneous abortion. 

C.VSE 2. — Mrs. II. W., aged 35 years, para i, gravida iv. First pregnancy normal, 
with a boy aged 13 years. During the depression she had used contraceptives. She first 
consulted mo in her second pregnancy which was uneventful until the llOtk day when she 
began to have cramps and a bloody discharge. In spite of bed rest, wheat germ oil, 
paregoric, and intramuscidar injections of progestin at home, she continued to have these 
.symptoms until they ended in an abortion on the 115th day. During her third gestation 
she began to take wheat germ oil at the start and was also given progestin at home from 
the onset of cramps on the 53rd day. In spite of this she miscarried on the 78th day. 
Following this second failure her basal metabolic rate was found to be -23 per cent. 
This was surprising as, clinically, she seemed to be exactly the opposite. On 1 grain of 
thyroid daily this was raised to -4 per cent, and the patient again attempted a pregnancy. 
This time she was given mixed tocophcrols and pregneninolone in addition to her thj’roid. 
She had both cramps and bleeding several times during the first five months but the preg- 
nancy continued with delivery of a normal boy six days sifter the calculated date. She 
has had no further pregnancies. 

Case 3. — Airs. C. W., aged 27 years, para 0, graidda iv. First miscarriage was 
spontaneous at about the second month. A second one occurred at about six weeks. With 
her third pregnancy she began taking wheat germ oil at once and was given progestin at 
the second period time and again at home on the 77th day when she began to have a bloody 
discharge. This was to no avail as she aborted about fourteen hours later. Sterility 
studies seemed normal, and, because of many steps where she was living, she was advised 
to move. During her fourth pregnancy she took ' tocopherex from tlie start and pranone 
at period times and also as needed for cramps. This pregnancy resulted in a normal male 
infant five days beyond the expected date. No further pregnancies. 

Case 4. — Airs. D. AIcK., aged 26 yearn, para O, gravida iii. She had miscarried at 

three and a half months, previous to moving to Pittsburgh. At her first visit in her second 

pregnancy, she was put on wheat germ oil and was given progestin at home on the 81st 
day for pains. She miscarried the following day. Sterility studies showed nothing abnormal 
except a —9 per cent basal metabobc rate. For this she was given % grain of th^Toid 
daily and also advised to move from the steep hiU upon which she was living. With her 
third pregnancy she began taking mixed tocopherols as soon as her first period was missed, 
plus pregneninolone at period times and as needed for symptoms. She had a little bleeding 
at the time of her second period and some cramps at the third. After that she continued 
uneventfully to term, with delivery of a normal boy seventeen days after the calculated 
date. No further pregnancies. 

Case 5. — ^Alrs. A. C., aged 27 years, para O, gravida iv. Wheat geim oil and pare- 
goric were advised for pink discharge on the 77th day of her first pregnancy, with abor- 

tion on the 81st day. She took wheat germ oil from the start of her second pregnancy but 
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aborted ou the 73rd day. Thyroid, % gi-ain every other day, was begun for a -8 per cent 
basal metabolic rate. Tliis was continued during her third pregnancy, together uith wlieat 
germ oil and pranone as needed. Nevertheless, she aborted on the 83rd day with the 
pathologist reporting a normal fetus. Four months later her basal metabolism was still 

—9 per cent, so her tliyroid was doubled. All other studies were negative. With lier 

fourth pregnancy she continued her thyroid through the fourth month. Tocopherex wjis taken 
for seven montlis and pranone at period times and as needed for cramps. She had several 
episodes of cramps and spotting during the first four months, but the pregnancy even sur- 
vived the shock of hamng her brother reported missing in action (at the seventh month), 
and resulted in a normal living boy eleven days after the expected date. 

C.VSE C. — Mrs. M. A. L., aged 28 years, para i, gravida v. Iler first pregnancy was 
uneventful, with a normal boy now 5 years of age. Her second ended in a .spontaneous 
abortion at the third month. At about the fifth month of her third pregnancy there was 
so much abdominal tenderness that a laparotomj' was done for a suspected ectopic gestation 

and she aborted a few days later. I first saw her with an incomplete abortion at about 

the third month of her fourth pregnancy. Following this, a general checkup failed to 

reveal any abnormality except a basal metabolic rate of -2 per cent. She was 

accordingly put on thj’roid, Vj. grain daily, in addition to taking small dailj- doses of tocoph- 
erex before beginning her fifth i)regnancy. In spite of this she had pain and tenderness 
in the left cornua together with spotting about six weeks after her last menstrual period. As 
a result she was hospitalized, and I too had a fear of a tubal pregnancy. Hliile in the 

hospital she was given progestin in oil but after discharge she reverted to the oral pranone. 

Her tocopherol intake was, of course, stepped up to the upper level of dosage and on this 
regime her tenderness fully subsided. One furtlier episode of waterj' discharge, probably 
urine, at the fourth month, kept us anxious for a few days, but from that time on 
everything proceeded smoothly. She continued her medication until within a month of term 
and delivered a normal girl five days after the calculated date. 

Summary 

Admittedly, tlie above is a short series of cases, yet tlie complete success 
in six pregnancies, where a total of sixteen previous pregnancies had yielded 
but two living babies, would seem very promising even if not necessarily con- 
clusive. All patients bvit two (Cases 1 and 6) had had treatment in at least 
one prior unsuccessful iiregnaney. Pour of them were given desiccated thju’oid 
in addition to the two preparations mentioned. One of these and one other 
were advised to move to avoid excessive climbs, but two others were successful 
in spile of steep hills and many stairs. Thus it might be postulated that tlijn-oid 
is not indicated routinely but only in the presence of a lowered basal metabolic 
rate. Likewise environment is worthy of comsideration, especially in a city 
having many hills and steep steps as does Pittsburgh. 

These and any other indicated corrective measures should, of course, be 
employed. Yet it would seem that the principal basis for success rests with 
the combination of a potent preparation of vitamin E started in the veiy 
beginning or before, together with progestin or, rather, a progestin-likc effect 
immediately available when needed. 

The preparation of mixed tocopherols used in the above cases seems to 
have two veiy neecssaiy properties. Firel, it seems to be reasonably stable, 
oven in the liquid form. Second, its effect may be achieved witliout heroic-sized 
doses. 

A progestin-likc effect, in so far as the control of uterine contractions is 
concerned, can be obtained by the oral administration of pregneninolonc. 
This avoids the necessity of trips to the physician’s office at period time which 
is just when the patient siiould try to spare herself any unnecessary activity. 
It also has the added advantage of 1)eing constantly available should the patient 
begin to have any cramps or bleeding. 
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No ill effects ivere noted in the above series which might he ascribed to 
either of the preparations used. An interesting sidelight, however, is that five 
of the six successful pregnancies continued until after their expected dates. 

Successful treatment of threatened abortion cannot be exiiectcd unless one 
does as Krohn and Harris,'* who provided each patient in their series ivith a 
supply of pregneninolone at the time of her first visit. Such a method would 
probably be of value in drastically reducing the incidence of spontaneous abor- 
tion, although I doubt its practicability as a routine measure. Anything .short 
of this measure would ]irobably be of little help, as, in my experience, these 
preparations are veiy seldom successful when begun after the onset of symptoms. 

Conclusions 

1. A combination of mixed tocopherols (Toeopherex) and oral preg- 
neninolone (Pranone) has proved successful in a series of six eases of habitual 
abortion. 

2. Treatment must be begun before the onset of any signs of threatened 
abortion, preferably as soon as the fir.st period is missed or, better yet, as 
soon as a pregnancy is attempted. 

3. This treatment is to be used in conjunction with, but not to rejilace, 
otlier indicated corrective measures. It is interesting to note, however, that 
no sedatives nor narcotics were found necessary. 

4. No ill effects were observed, and all babies were normal. 

5. This treatment is for the particular pregnancy, and probably will have 
no beneficial effects upon any future pregnancy. 
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CATHAEINA GEERTRUIDA SCHRADERS AND HER DIARY* 

A Note on the History of Obstetrics and Especially on the 
History of Placenta Previa 

AisDrew a. jS'Iarcecetti, M.D. 

T he composition of a diaiy has not been an uncommon product of the pen 
in many of history’s ages. Much information about English life under the 
last Stuart rulers and William III may be obtained from the diaiy of John 
Eveljm. A more breezy and intimate mixture of incidents occurring during 
the first nine years of the Restoration may be sought in the now famous diary of 
Samuel Pepys. Diaries are not onlj'- sources of considerable historical interest 
and importance but in addition may attain, as Evelyn’s and Pepys’ have, a 
worthy place in the field of literature. Spanning the' closing years of the 
sixteen hundreds and the greater part of the finst half of the seventeen hundreds, 
another diary was wnitten, vuitten by a midwife. It is far from a literarj' 
achievement, but it is unique insofar as it portrays life in a community in the 
north of Holland and records the experiences of a woman dedicating about 
fifty years of her life to midivifery. It discloses facts that are a contribution to 
the history of obstetrics and especially to the history of placenta previa. 
Catharina Geeri niida Schraders becomes more unique because until now she has 
escaped our notice and, except for two relatively short articles -written about 
her, and the diary by two of her own countrymen, Dr. Aide Geyl of Dordrecht 
and Dr, Nuyens of Amsterdam, she has rested in oblmon. 

Interest in the bibliography of the history of placenta previa led me to 
Geyl’s paper, which was entitled ‘‘Catarina Gertruyt Schraders. Investigator 
of the Anatomical Character of Placenta Previa.” This article, vuitten in 
French, appeared in Janiis in 1897 and informs us that Madam Schraders was 
among the finst to investigate and appreciate the anatomic nature and clinical 
significance of placenta previa. Dr. Nuyens’ article was published in 1926 in 
the Ncderlandsch Tijdschrift voor Geneeskunde (the Netherlands Journal of 
Medicine). His paper, ^vritten in Dutch and entitled: ‘‘The Diary of Madam 
Schraders. A Contribution to the Hi.story of Midwifeiy in the Seventeenth 
and Eighteenth Centuries,” is longer than Geyl’s, has much more to say about 
the diar}’’, and is more biographical and informative. It should be pointed out 
that these two references arc the only available sources of information that 
■ concern the subject of this paper. Consequently, the sub.stanee of the story 
as it is told here is drawn almost entirely from the translation of these two 
articles, especially that of Nuyens. To Dr. Adriaan Bamouw, Professor of 
Dutch at Columbia University, the author ivishes to expi-ess his thanks and 
gratitude for the invaluable assistance rendered in the translation of IMadam 
Schraders’ original passages and excei-pts as they appeared in Nuyens’ article. 
Originally, the hope was cherished that a photostatic copy of the entire diary 
might be procured from the Libraiy of the University of Amsterdam in order 
that it might be translated and edited in the English language. However, when 
the request was made in Februaiy of 1940, the following reply dated ]\Iarch 9 
was received from the librarian: . we regret to infoim you that in conse- 

quence of the international circumstances all our valuables are safely packed up, 

^ ^cad at a meeting- ot tlic X<’iv York Obit-strical Society, Dec. 12, iOii. 
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SO tKat it is impossible to make pbotostatic copies of the Diaiy of Catharina 
Geertruida Schraders for j^ou.” Holland was invaded exactly sixty-two days 
later, on May 10. 

First, let ns consider a description and the disposition of the diarj’’. Ac- 
cording to Nuyens, one cannot attribute any beauty or elegance to its external 
appearance. The binding, obidously never meant to be a permanent one, simply 
consists of cardboard, and not of the period in which the diaiw was written. 
It is clear that it conld be replaced when ;necessary. The diary is 544 pages 
long and is ivritten entirely on fine solid old Dutch paper which has withstood 
a period of over two and one-half centuries without damage or deteriora- 
tion except for an occasional wonnhole. Here and there the ink is somewhat 
faded, but is stiU sufficiently clear for reading. Throughout, the script is by the 
same hand, even though at the age of 90 it is not so evenly written as fifty 
years earlier. Occasionally a page is found to be torn, but fortunately the text 
is left undamaged. The diary begins without an introduction or inscription 
and ends as abruptly on page 544 without a postscript. 

Tills remarkable manuscript was bequeathed to the libraiy of the Nether- 
land Association for the Advancement of Medicine by Dr. J. J. Kiestra, physician 
from Ee near Doekum in Friesland. The collection of books and manuscripts 
belonging to this Association was stored in the Librarj’- of the University of 
Amsterdam. Dr. Kiestra had purchased tlie diary from the previous owner, 
Sybrand Fockema, physician of Leeuwarden, who had inherited it from Daam 
Fockema. The diaiy came into Daam Fockema ’s possession as a result of her 
marriage to Wjdske Higt (b. 1710, d. 1780), a descendant of Thomas Higt who 
married Catharina Geertruida Sclu’adeis in 1713 and thereby became her 
second husband. 

Catharina Geertruida Schraders was born in 1655. The name of her birth- 
place is not mentioned. She lived in Hallum in Friesland and married Ernst 
Willem Cramers. According to one of her notations, he ivas a surgeon. Cramers 
died on Feb, 4, 1692, whereupon in 1693 she began to practice midivifery. Why 
and under what circumstances she made such a decision is better related in her 
own words : 

“In my 38th year, I was living at Hallum in Friesland where I had seen my 
good and learned husband, who was esteemed and loved by God and men, depart 
to his God to the great soia’ow of myself and the inhabitants, leaving behind six 
little children when I was 36 years old. But then it pleased the Lord to select 
me for this important work, almost through the coercion of the good doctors 
and citizens, against which I had first offered resistance because it was such a 
grave matter and because I also thought that it was somewhat of a disgrace for 
myself and my relations, but in the end I have let myself be persuaded, besides 
it was pleasing to the Lord. ’ ’ 

From the diary it is learned that she did her first delivery on Jan. 9, 1693. 
It was not an easy one to begin with, since she encountered a face presentation 
and a retained placenta, but in the end all went well. The doctors and citizens 
of her community, whose advice she had followed, were ■well a^urnre of her 
ability. However, it remains unlmown where and how she acquired the Imowi- 
edge to practice. In former days the wife of a surgeon not infrequently was 
or became a midwife. It is very possible that she was instructed by her husband 
who was not only a surgeon but also, from her owm words, “learned.’' Further- 
more, the environs of Hallum were not devoid of some good scientific influence 
and progress, for van Deventer lived in Wienwerd until 1690, wiiile the skillful 
Cyprianus was professor at Praneker. 



162 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


As soon as she had become established and settled as an accoucheur, she 
made a brief annotation of eveiy deliveiy and would mention the name of the 
father and mother, the sex of the child, and the remuneration received for her 
services in each case. Whenever she was confronted vnth an unusual or difficult 
problem, she would make ample notes of it. At the end of each year, she added 
up her earnings, sometimes noted the expenditures, and then began the new 
year with a devout prayer. She was a minister's daughter and very religious. 

On page 439 of the diary, one has evidence of some of the difficulties and 
hai’dships that she experienced in lier obstetric practice in the rural districts. 
In 1693 she was called to help a widow at W yns ; 

“On a Tuesday in 1693, I was called for the first time to Wjnis to aid a 
widow whose husband had been Nicholas Jansen. A terrible storm v/as raging 
wth a severe sleet. The three of us drove in a sleigh across the ice and could not 
keep on one’s feet on account of the uind. I'rozen branches hurt my legs so 
that the blood ran in my stockings. We finally reached Wjms after three hours’ 
driving. We were almost dead and they carried me in and gave me brandywine. 
There was a good fire in the house wliieh thawed me out a little. I a.sked for 
a box of snow with which I rubbed my hands and feet so long that at la.st life 
came back, otherwise I should have been crippled for the re.st of my life. 
Having recovered I could also help the woman. The patient’s late hu.sband’s 
brother had taken everything away from her and had told her that she should 
not bear the child. Hence, much depended upon the child’s life, as it always 
does. The woman had a very difficult deliveiy as in a previous delivery at wliich 
she had the help of two midwives from Leeuwarden. I prayed to the Lord, and 
He heard me, and delivered the woman to the gi’eat joy of herself and me of 
a fine big daughter. This introduction to obstetrics Avas a painful one, but the 
Lord be praised, all Avas Avell and the AA'oman recovered all her px’operty.” 

The diary also rei'eals that she soon developed a Avide.spread practice. On 
Oct. 6, 1694, she Avas .summoned to Ameland for the deliveiy of tAvins and .she 
Avrote; “I had to go acro.ss the sea. When I entered the house, she raised up 
and said to me ‘good Avoman, you came too late’ and AA-ith that she died suddenly 
Avhich frightened me. Oh, poor martyrs aa'Iio come under such tortures of mid- 
AviA'cs ! ’ ’ That last exclamation betrays the fact that Schraders, too, Avas aAvare 
of the miserable and inadequate training of midAviA'cs, as aa^cII as hoAv dis- 
reputable some of them Avere. 

In 1693 she moved to Dockum. Ever faithful to her custom of indicating 
the occupation or profession of the husband of her patients, one learns that her 
practice included all ranks of society. Next to the name of a laborer or skipper, 
merchant or minister, physician or surgeon one finds representatNe names of 
some of the old noble families of Holland — the Harinxma’.s, A’an zVyluAA^a’s, van 
Heeil Tot BA'ci-sberg, Burmania ’s. 

The til's! year of her practice in Dockum Avas the most profitable. On Jan. 
1, 1699, .she stated that during the succe.ssful year of 169S she delivered 123 
AA'omen from aaIioiu siie reeeiA'cd 310 guilders and 10 slivers. For surgeiy .she 
receiA'ed 103 guilders and 16 stiA-ers, for cupping 22 guilders. She noted that 
there AA-ere tAventy-three Avomen from Avhom .she got no pay. Other revenue 
AA'hich amounted to 16 guildei-s and 6 stiA-ers brouglit the total income for lliat 
year to 452 guilders and 12 stiliei-s. As Nuyens remarks, tlie bookkeeping Avas 
very primitive, but the addition sound. The remuneration for her serA'iees Avas 
niggard^'. For instanee, her maternity u-ork Ava,s paid u-ith .single guildeis and 
stiA-ers, and the journey to Ameland only bi'ought her five guilders. Only the 
nobilitv ])aid aa'cH. but then .she frecpiently Avould remain a fcAv AA-ceks AA-ith a 
h'in"-in Avoman and consequently .she Avould lose several other deliA-cries. 
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During January, February, and 'March of 1698 she 
almost three a week. Considering the circumstances, 
and energy for work merits one’s admiration. It is 
diaiy that she received patients in her home, for on IMay 2, 1701, slie noted^ 
that Elizabeth Dlirooge, the udfe of a eoppei-smitli, Arnoldus Dlu’ooge, came to 
her house and was delivered there of a daughter for which she received 2 guilders 
and 10 stivers. On April 20 of the same year, she wrote that a lady from 
Gullickslaedt came to her saying that she was the uufe of the secretaiy of the 
King of Denmark — "I delivered her of a boy. J was godmother to the child 
and he was nalned Jacob. Nine guilders and 16 stivers.” It is interesting 
that the fee for the deliveiy of the wife of the King of Denmark’s secretary 
was almost four times that of the eoppei-smith ’s wife. 
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; dfelii^r ecK^of-ty/U;^jn^^ , ' 
such a striki% ;eapa6it'^'’‘ 
further disclosed ul-9;lie 


In this brief Imt precise style, the diary goes on j’^ear after year. She took 
note of eveiy special incident associated witli a deliveiy and at the end of the 
year mentioned the results. At tlie beginning of 1703, she stated that at the 
age of 47 and after completing ten years of practice, she had delivered S40 
children. On page 243 of the diary one reads that after eighteen years of 
practice, when she was 57 years old, she had delivered 1,937 babies for which 
she was paid 4,300 guilders. 

Suddenlj', in 1713, the continuity of the diary was interrupted. One 
notes, however, that a single delivery was done on January 13. She married 
Thomas Higt, aged 63, on February 13. By profession he was a gold- and 
silversmith and a member of the Assembly of Doclaun. JIadam Schraders was 
then 58 years old. In 1714 she remarked: ”In my married state I aided a 
few in dire need. ’ ’ Her second husband died in 1721 and immediately after she 
resumed her practice. Except for this short interim while she was married to 
Thomas Higt, she kept up her work and diaiy for about a lialf century, up to 
1745. 


The first new annotation after she resumed practice was remarkable. On 
Sept. 26, 1721, a J\Irs. Pousma, the wife of a cavalry captain, was delivered 
of a daughter and much to her amazement, six weeks later was delivered of a 
dead son. In the beginning of her second widowhood she was not too busy. This 
may be explained by the fact that many pregnant women had secured help from 
others. In 1723, for example, she had only twenty-three deliveries and in 
1724 thirty-five. The year of 1727 was opened with a lamentation. She had 
reached the age of 72 and things were not going too well -with her. More because 
of her old age, she invoked the help of God to supply the means for her relief 
and subsistence. Fortunately, she did have a better income that year. She 
assisted 73 women and earned 225 guilders. Beneath this income is found her 
expenditures which amounted, to 220 guilders. It is noteworthy that nothing 
could stop her from carrying on her work, for it is also observed that during 
that same year she was veiy ill. 

A most interesting notation is found on page 330. It has nothing to do 
with her work, but gives us an insight into the cost of living at that time. It is 
a small bill from Sirs, van Ayluwa for meat wliieh was delivered to liladam 
Schraders. “In ]\Iarch she sent a calf’s head, 6 stivers; in June she sent YI% 
pounds of mutton at a half a stiver per pound.” Living certainly was not ex- 
pensive. 

In 1733 she summarized her work and noted that at the age of 78 she had 
collected 8,500 guilders for “doctoring” and 1,100 guilders for surgeiy, “. . . and 
the Lord’s blessings have been upon me.” Even though one’s living main- 
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tenance apparently was not costly in .those days, nevertheless the sum of 
10,000 guilders that she earned during forty years of hard work is small. Her 
practice diminished gradually. In 1738 she had only 14 deliveries; in 1740, 13 
deliveries; in 1742, 18 deliveries. Her last notation appeared on Peh. 7, 1745, 
when she had attained the age of ninety. Her handwriting was stiU as legible 
and vigorous as it was fifty years earlier. Her obstetric career began with the 
deliveiy of a face presentation and ended witli a transverse presentation. 

Death was not so sudden as the beginning and the ending of her diaiy, for 
Catharina Geertruida Schraders did not die until Oct. 30, 1746, at the age of 
ninety-one. 

Here is a woman then who for approximately half a century, and at times 
under the most tiying circumstance, practiced midwifery in a community in 
Holland and among all ranks of society. A midwife who by the time she was 
85 jmars old, as she stated on Sept. 18, 1740, had delivered 4,000 babies among 
them 64 sets of twins and three sets of triplets. Puithermore, she was one who 
always kept careful and exact notes of her work, revealing how seriously she 
persevered in her task. If she were known only for these deeds, that should 
be .sufficient to acclaim our admiration. But slie reaches the higher levels of 
our e.steem, especially as an accoucheur, Avhen one considers and analyzes the 
results of her work and the manner in which ob.sletries was practiced in the 
seventeenth and eighteenth centuries. Up to this point, beginning vitli the 
description of the diaiy, what has been written is essentiallj* a translation of 
Nuyens. 

Let us east a glance at the obstetrics of Madam Schraders’ time. According 
to I\Iiller, the two centuries between 1525 and 1725 in the liLstory of obstetrics 
are thought of as the period of transition linking ancient or female mid- 
wifeiy to modem or male midwifery. Thus, it is a happy circumstance that 
j\Iadam Schraders should fall in the last days of tliat revolutionary and evolu- 
tionaiy epoch of midwifery Avhich ultimately flowered into the modem or 
scientific era of obstetrics. For centurie.s, after tlie best influences of Greek 
medicine had waned and were lost, and after Paul of i\egina who was the last 
of the few more noteworthy Greek authors on gynecologj’^ and obsteti’ics had 
died in 690, women alone governed tlie lying-in chamber, wliereas men in the 
adjoining room looked at the horoscope and the stars. Pregnant women were 
committed to tlie ignorance, superstition, incantations, and barbai’ic practices of 
midvives during this gi'ay antiquity. Later, true enough, men were called in 
for help in the most difficult case.s, but obstetrics still was practiced bj" women. 
Thorndike points out and Avishes to emphasize the fact that at the close of the 
sixteenth centuiy superstitious ceremonial and magical rites and incantations 
had dimini.shed greatly, so that the road to mathematical and scientific method 
Avas opened. IMcdicine and surgery began to make rapid strides in scientific 
progress, but ob.sletrics lagged behind. As a consequence, numerous pregnant 
Avomen and many more babies continued to be the sacrifices of the ignorant and 
badly instructed midA\*ife. In unfaA'orable outcomes these midAvives Avere oA’cr- 
burdened AA'ith I’eproaeh and abu-sive AA'ords, and not the least by surgeons. Hoaa'- 
cver, it is que.stionab]e Avhether tlie.se same surgeons Avho oeeasionally aa'ci'c in- 
voked for assistance ever contributed anything constructive. They kneiv little 
more about obstetrics than the midArives AA’liom they scorned. 

The status of the midAA'ife began to change Avith the appearance of Rosslin's 
Ttoscnqarlcn in 1-513. This Avas the fn-st le.xtbook on obstetrics that midAA’ivcs 
had ever had to consult for their inslmction. Walter Keiff’s Frarcen Rosen- 
garfen (1545) and Jacob Ilueff s Trosthiiclilc (1554) Avere tAVO of the better 
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ImowH works that appeared after Rosslin’s. Originally written in the verna- 
cular, these treatises were translated into many languages and passed through 
numerous editions. However inadequate and unoriginal these early textbooks 
and their translations were, an influence was initiated in the proper direction 
inasmuch as they were written for the guidance and improvement of the mid- 
wife. Vesalius’ He Fabrica, the works of Falloppio, Fahricius ah Aquapendente, 
Aranzio, and manj^ other anatomists advanced the Icnowledge of female anatomy. 
As the knowledge and appreciation of female pelvic anatomy increased, sui’geons 
began to turn more of their attention to obstetrics. In Prance, Ambroise Pare 
rediscovered version and extraction, Guillemeau further promulgated its use, 
and PraiiQois i\Iauriceau entirely abandoned the practice of surgery to make 
a specialty of obstetrics. Scipio Mercurio in Italy became the first to state that 
a contracted pelvis was a definite indication for cesarean section. In Holland, 
van Deventer practiced orthopedics and obstetrics and now is acclaimed “the 
father of modem midvdfery.” AVilliam Harvey advanced the cause of obstetrics 
in England. Jules Clement with the indorsement and blessings of Louis Xr\^ 
ultimately broke down the prejudices against the man midwife and established 
Ids place in the deliveiy room. Finally, the excellent textbooks of ilauriceau. 
Portal, de la Motte, and van Deventer raised obstetrics from its debased position 
and placed it, as Miller puts it, “on the road of true scientific reform based on 
exact knowledge and rational principles.” In Holland the practice of obstetrics 
remained in the hands of midwives almost to the last j^ears of the eighteenth 
centur5^ 

The criticism and condemnation directed toward midwives continues to be 
vehement. None could be more violent than Geyl’s in a study on the instruc- 
tion of midwives winch he published in 1897. That there is justification in the* 
greater part of this condemnation is unquestioned. Among the innumerable 
badly instructed and unsei'iipulous ones, however, there mnst have been a con- 
siderable number of good and able midwives deserving more than the contempt 
which was universally thrown at them just because they were midvdves. Recall 
that even Madam Schraders first i*esisted the idea of becoming a midwife “be- 
cause I also thought that it was somewhat of a disgrace for myself and mj’- rela- 
tions.” 

It was centuries before any one of them rose above the average capacity 
and ability of her sisters, but the close of the sixteenth century produced Louise 
Bourgeois; the last years of the seventeenth, Justine Siegemundin; late in the 
eighteenth century, Madame du Cordray; and in the beginning of the nine- 
teenth century, Madame La Chapelle and IMadame Boirin. Each one of these 
famous midwives, in addition, wrote a book on obstetrics meriting a place beside 
those of her male competitors. 

It appeared necessary to iirserl, this brief perspective of the historical back- 
ground of the state and development of midwifery during IMadam Schraders’ 
time in order that she and an analysis of her work and rc-.sults might be better 
projected and evaluated. 

This pious, honest, modest, and conscientious woman says nothing about 
asepsis or antisepsis, notliing about narcosis in her diary. The use of forceps 
was little Imown if at all. In 4,000 cases, the placenta was found adherent 65 
times. Credo’s maneuver did not exist then, but she employed the procedure 
of inserting her right hand into the uterine earity to separate and remove the 
placenta while the cord was held in the left hand, a method which was recom- 
mended by van Deventer, Portal, and others as a good one. Slie records 90 fetal 



166 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


deaths, a fetal mortality of 2.25 per cent in 4,000 deliveries, which is creditable 
to say the least. Among the causes are mentioned: prolapsed cord 25 times, 
placenta previa several times, transverse presentations, obliquely contracted 
pelves, breech presentations, and monsters. There were 15 maternal deaths or a 
maternal mortality of 0.375 per cent (nearly four per thousand). On three occa- 
sions she was called and the mother was found moribund, on one occasion the 
mother was already dead. For the rest, puerperal infection is mentioned six 
times as the cause of the death of the mother, placenta previa (hemorrhage) 
twice, and tuberculosis of the lungs, convulsions (eclampsia?) and gangrene 
of the leg once each. Such an outcome is remarkable. It is impressive to note 
that the number of cases of infection is small. No word is mentioned of a 
special solution for the hands ; but oil, butter, or green soap ivere ordered as a 
lubricant. It is pos,sible, too, that the particular rural environment supplied a 
natural immunity to keep the fatal outcome of puerperal infection low. If her 
results are compared to those of the klaternite in Paris where the maternal 
mortality rate was between 10 per cent and 16 per cent during the eighteenth 
century, as Nuyens points out, even Geyl Avould admit that a pregnant rvoman 
was safer in the hands of the seonred and reviled midwife. 

Only on eight occasions did she call upon the help of a surgeon. 

She made a distinction between “the hook” and “the instrument.” 

It is clearly observ'ed in her diarj’’ that she knew and followed •''^an Deven- 
ter’s Novum Lumen Avhich was published in 1701. 

She loiew version and extraction, and it is extraordinary and of the greatest 
interest to obstetric history how she promptly understood the anatomic rela- 
tionship and clinical implications of placenta previa as soon as she Avas con- 
froirted by this complication. She encountered her first case in August of 1701 
and Avrote : 

“I AA'as summoned to Hylles, to the AAufe of a merchant Kinck Eckes, after 
I had been called there several times because she had a hemorrhage; and Avhen 
I Avas called the last time, I found her A^ery AA^eak and AAuth inlerTuittent large 
losses of blood, but finally .she fell into labor; Avhen I examined the case, I found 
the placenta ahead of the baby, but adherent, something AAdrich I had never 
heard mentioned rror AAdiich I had cA'cr before experienced ; I AA'as obliged to peel 
it off; the baby aa'rs found lying across the cervix; I turned it and succeeded 
AATtli a great deal of difficulty in extracting it by the feet; but the infant AA'^as 
already dead and the mother died a half hour later.” Five years later she had 
the second case of placenta previa on Augu.st 1. She noted: “I found the 
placenta hnnly adherent, in front of the baby; I prescribed immediate delivexy, 
but asked for the as.sistance of a doctoi*. She AA^as not in labor. The doctor 
stated that he AAnshed to gh’^e her something to start laboi-. I said the baby Avas 
dead, he maintained that it AA'as alive; I pu.shed aside the placenta after having 
detached it, found the feet and exti'aeled the child to Dr. Eysma’s .shame Avho 
had insisted that the child AA'as alh-^e AA'hei’eas it had already shoAvn .signs of 
maceration.” 

On Doc. 1, 1724, Gerx’it Creemers de Teimaart consulted JIadam Schraders 
about his AA'ife aa'Ixo had been havinjr continuous lo.s.se.s of blood for tAA'o AA'ceks to 
the point AA'here she AA'Ould faint. "Without hesitation she adA'ised that the patient 
be delivered at once by the midAA'ife in attendance. The inidAAdfe requested to 
knOAA' AA'hether IVIadam Schraders had lost her mind in adA'ising the delivery 
of a AA'Oinan aa'Ixo had not yet begun labor. She lo.st no time in making any 
reply, but promptly Avent to the patient herself and AA'hen her colleague ob- 
stinately refused to folloAA' her advice, then .she took over and began the deliA'cry. 
She found the placenta attached to the loAA'er part of the uteiTis, detached it and 
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soon after tlie mother ■was delivered and saved, Tlie baby was already dead. 
Geyl states that she reported six real cases of placenta previa and one doubtful 
one. At the time of her til’s! case she ivaited until labor set in before attempting 
any exploration and action, but having in mind the fatal outcome of that case 
she acted more promptly thereafter. She was convinced that placenta previa 
should be treated at once regardle.ss of labor or cervical dilatation and adopted 
the maxim; Act as soon as hemoi’rhage menaces to be fatal. It was not long 
ago that accouchement force was the form of therapy accepted and recom- 
mended by many distinguished and able obstetricians to combat placenta previa. 

According to Fasbender, there can be no doubt that Paul Porfal was the 
first to recognize the clinical significance and anatomic rclation.ship of placenta 
previa. His La Pratique des Accouchcmens, etc,, was published in Paris in 
1685. Haller translated it in Dutch in 1690. Portal’s first observation on 
placenta previa occurred in 1672. hladam Schraders’ first experience with 
placenta previa was dated August, 1701 twenty-nine years after Portal’s first 
case, sixteen years after the appearance of his book, and eleven years after 
Haller’s Dutch translation of it was publi.shed. Could Portal's La Pratique 
or Haller’s translation of it have crossed her path? We believe not. Her own 
words state, as she described the findings in her fii’.st ease, that it was something 
which she had never heard mentioned nor which .she had ever before experienced. 
Geyl asserts that liladam Schraders recognized the condition independently of 
Portal, and that she and Portal not only pointed out the anatomy of placenta 
previa, but also recognized the clinical danger a.ssociated with it and under- 
stood the means to combat it. 

With Nuyens this author is agreed when he writes that if Catharina 
Geertruida Schraders had been less modest and had lived in other surroundings, 
if she could have been better able to express herself in the language of the 
art of midwifery and had sought a publisher, Jhen she might have given to 
posterity a book as good as most of her time. True, .she did not umite a handbook 
nor a treatise for midwives, but she did write a diary. Had licr case reports 
ever been published, she might have acquired a name in the hi.story of obstetrics 
worthy to be placed next to those of Bourgeois, Siegemundin, La Cliapelle, 
Boivin, and others. She certainly was not less capable. Her diary gives us an 
insiglit into a remarkable human life and into the difh'cultios and hard existence 
of an ingenuous midwife who nevertheless by her ivisdom practiced her calling. 
Her careful notations and her untii’ing work merit the recognition, gratitude, 
and admiration of posterity. 
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PATHOGENESIS OF POSTABORTAL PERITONITIS 
A Study of 61 Cases 

Henry C. Falk, M.D., F.A.C.S., and George Blinick, M.D., New York, N. Y. 
(From the (gynecological Service of Harlem Hospital) 

D uring the past fifteen yeai’s an intensive study of the clinical and patho- 
logic aspects of the incomplete abortion has been conducted in this service. 
From this study two conclusions were reached. First, the uterine caAuty is 
usuallj’^ infected in incomplete abortions, whether spontaneous or induced, "with 
or without fever. Second, all infected abortions may be divided into six groups 
depending on the pathologj' found and their clinical course.^ 

These six groups are : 

1. Abortion, in 'wliicli the infection is limited to the ca^dty of the uterus, which com- 
prises 83 per cent of all abortions seen. 

2. Abortion in which the infection spreads from the uterus but is still limited to 
the extraperitoneal structures. About 9 per cent of all abortions arc of this group, which 
includes parametritis, pelvic cellulitis, extraperitoneal pelvic abscess, perivesical and peri- 
rectal exudates, etc. 

3. Abortion in which the infection spreads from the uterus to the veins and where 
the predominant sjTtnptoms arc the result of thrombophlebitis, wath or without. embolization. 
Parametritis is frequently an associated or causative lesion. 

4. Abortion in which pathogenic bacteria have left the uterus and become secondarily 
implanted on the mural endocardium, heart valves, or pulmonary arterj', and the infection is 
disseminated from this location. Visible evidence of either a pre-existing pregnancy or of 
infection in the uterus is often absent at autopsy. 

5. Abortion in which the infection spreads from the uterus to the peritoneeum, produc- 
ing a general peritonitis. 

6. Those cases in which the uterus has been perforated by an instrument. The 
pathologic findings depend upon the degree of infection, asepsis, trauma to adjacent 
organs, etc. 

This present study is devoted to an analysis of the pathogenesis and the 
associated pathologic findings in the fifth group, i.e., general peritonitis. Many 
g\meeologi.sts include patients with parametritis and an associated peritoneal 
edema or local pelvic peritonitis in this group. The inclusion of such patients 
among those with generalized peritonitis is unsound from the vie^vpoints of the 
pathogenesis and morbid anatomy. Fuilhermore, a false impres.sion is created 
in respect to the prognosis and the efficacy of treatment. The following dis- 
cussion is therefore limited to those patients in whom generalized peritonitis 
followed abortion (exclusive of those secondaiy to pcidoration of the uterus.) 

To formulate a concept of the problems of diagnosis and therapy of post- 
abortal peritonitis, it is important to determine how the infection spreads from 
the endometrium to tlie peritoneum. At necropsy only the end stages of the 
disease are evident; on the other hand, a clear analysis of the pathway of the 
infection during life may be impossible. 

In po.stabortal disease the infectious proce.ss begins almost exclusively at 
the placental site and in the adjacent endometrium. This area is the seat of 
a suppurative proce.ss and may be converted in whole or in part into a shaggy', 
inflamed, or necrotic membrane to which portions of placenta, decidua, and blood 
are adherent. On microscopic examination there is marked necrobiosis of the 
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superficial layei's with abundant leucocytes, cliiefly polymorphonuclear in nature, 
and varying bacterial infiltration. 

In postabortal peritonitis the peritoneal cavity usually contains a large 
amount of more or less turbid purulent fluid. Tlie intestines are distended and 
reddened. In rapidly fatal cases, several liters of exudate may be found without 
evidence of localization of the infection. More often, pus pockets in various 
stages of organization occur in the lumbar gutters around the liver, in the cul- 
de-sac, and between the loops of small intestine. In late cases, very little free 
fluid may be present. A gelatinous exudate is spread throughout the peritoneum 
and causes the coils of intestine to' adhere to each other. Localized pockets of 
pus may be found. The histologic findings are characteristic of purulent peri- 
tonitis and are without distinctive features. 

How does the infection extend from the uterus to the peritoneum? In gen- 
eral, three modes of extension have been found: first, through the Fallopian 
tubes, second, through the parametrium, and third, through the myometrium. 

1. By Way of the Tubes . — There has been considerable controversy as to whether or 
not fatal peritonitis can be conveyed from the uterus to the peritoneum by means of the 
tubes. Williams'- stated, "In many autopsies I have seen upon women dead of puerperal 
infection, I have never seen one in which there was any evidence that infection occurred 
in tliis manner.” Goodalf' postulated that puerperal infection which extends by continuity 
of epithelial surfaces is gonorrheal in origin. Halban and Koehler,^ in 69 cases of fatal 
puerperal peritonitis, found that spread of infection by way of the tubes alone occurred 
in twelve instances. Martland^ studied 53 cases of postabortal peritonitis and found that the 
tubes were involved in tliirty-nine. 

In an epidemic of puerperal sepsis with peritonitis, Watson^ states that the findings 

"point to a primaiy lymplmtic infection.” Extension via the Fallopian tubes 

is said by him to be more common in postabortal than in postpartum infection." 

In the present series, by far the most common pathway of extension (66 per cent) 
of infection from the cavity of the uterus to the peritoneal cavity was through the tubes. 
In these cases, tlie tubes are swollen, red, and tortuous. Occasionally they may even appear 
gangrenous. The fimbriated ends of the tubes are frequently patent. In rare instances, the 
fimbriae may be glued together with the formation of a small pyosalpinx. 'Wlien cut in cross 
section, an exudate identical with that in the peritoneal cavitj' is present, and the folds of 
the endosalpinx are inflamed, edematous, and occasionally gangrenous or hemorrhagic. Histo- 
logically there is an intense, acute bacterial endosalpingitis. The viUae are thickened, 
edematous, and infiltrated with polymorphonuclear cells. Often the epithelium is des- 
quamated. Pseudogland formation is absent. The muscle coats are infiltrated udth leu- 
cocytes. Apparently as a result of the generalized peritonitis, the serosal surface of the 
tubes as well as of the j)arametrium and the myometrium are all extremely inflamed and 
edematous. 

Case 1. — F. M., an. IS-year-old nullipara, complained of abdominal pain, fever, and 
vomiting following an induced abortion two days prior to admission, Dec. 9, 1933. Menses 
had always been regular and normal. The last menstrual period had started seven weeks be- 
fore. Examination disclosed signs of generalized peritonitis, and she died six days after ad- 
mission. At autopsy the abdomen contained 3,000 c.c. of creamy yellow pus. Tlie endocervix 
and endometrium were eiitirely gangrenous and foul-smelling. The tubes were enlarged to 
three times their normal size and contained a considerable amount of pus. The .fimbriated 
ends of the tubes were open. The endosalpinx Avas hemorrhagic. Tlie appendix Avas normal. 
The myometrium, parametrium, and ovaries Avere normal. There was no thrombosis of the 
pelvic veins. 

2. By Way of the Parametrium . — ^Extension of the infection from a suppurative 
endometritis through the parametrium te the peritoneum Avas found much less frequently 
in this series. 

Infection of the pelvic cellular tissue is essentially of Ijunphatic origin. There can 
be no doubt that ‘ ‘ by comparison Avith the nongraA’id uterus the lymphatic channels of the 
gestational uterus, although probably not numerically increased, are obviously tremendously 
enlarged in calibre. ”« Bacteria enter the lymph vessels from the infected endometrium 
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ami i)ro(luce lymphangitis and perilymidiangitis. Tlie surrounding connective tissue tlierchy 
l>ecomes involved and an intense reaction occurs with leucocytic infiltration and much pouring 
out of serum so that the tissues become tense and edematous. (Parametritis or cellulitis of the 
broad ligaments.) A similar sequence may occasionally be observed as a result of infection 
originating in the open mouths of the venous sinuses of the endometrium. This causes 
thromboplilebitis and periphlebitis of the pelvic veins with extension to the cellular tissue 
of the parametrium. The gross and microscopic appearance of the lesion in cellulitis of the 
broad ligament associated with peritonitis is apparently' identical with that of an uncompli- 
cated parametritis, and has been described in detail elsewhere.^ The exudate may be limited 
to the broad ligaments, or may extend anteriorly' to the x>revesical space, posteriorly' to the 
perirectal space, or upwards to the retroperitoneal space. 

The histologic appearance is characteristic of cellulitis, that is, edema, fibrin formation, 
and -perilymphangitie and perivascular infiltration. The exudate is often mononuclear in 
nature but may' be frankly purulent. It is particularly abundant about the infected 
lymphatic vessels and occasionally in and about the veins. The tubes and myometrium may 
appear to be normal except for infiammation of the peritoneal surface. 

Case 2. — M. F., a 27-year-old primijiara, w'as admitted Aug. 19, 1932, because of lower 
abdominal pain, vaginal bleeding, chills and fever for two weeks following abortion. Induc- 
tion was denied. Examination of the abdomen revealed extreme distention, tenderness, and 
rigidity'. On vaginal examination, resistance in the forniees and cul-de-sac was noted. Death 
ensued eight days after admission. At autox)sy there was a considerable amount of greenish- 
yellow fluid pus with fresh fibrin in the abdomen. The intestines were matted together and 
greatly distended. Tlie uterus was slightly enlarged. The uterine mucosa was necrotic and 
gangrenous and contained a jilacental site on the posterior fundal wall. The tubes appeared 
normal and contained a scanty mucoid secretion. Both broad ligaments showed a marked 
cellulitis with edema of the areolar tis.sue extending to the pelvic walls. The uterine sinuses 
were thrombosed but the pelvic veins rvere not involved. Tlie other organs showed cloudy 
swelling. 

Case 3. — E. A., a 19-year-old primipara, was admitted March 17, 1932, with tiie chief 
complaint of abdominal pain, vaginal bleeding, and fever following an abortion induced with 
a catheter eight days previously. She appeared critically ill with generalized peritonitis and 
died three days after admission. A blood culture Avas negative. At autopsy, 500 c.c. of brown 
watery fluid was found in the peritoneal ca%'ity. This contained free-floating thick fibrinous 
plaques; similar jilaqucs were attached to the serosa of the viscera. The uterus was enlarged 
to the size of a six weeks' jiregnancy and was soft and boggy. On opening the uterine cavity', 
gangi-ene of the endometrium was present. The tubes did not appear enlarged or inflamed. 
The jielvic ly'mphatics ivcre beaded and enlarged. The rctropez-itoneal tissues rvere inflamed 
and edematous. 

The vast majority of postabortal parametric infections remain extraperitoneal. E.x- 
tension occurs via the lymphatics and along the endopelvic fiiscial planes. ITofbauerio ]ia,s 
.shown that there is normally' an incr(Ku«e in the number of wandering tissue cells (clasmato- 
cytes, macrophages) in the xzarametrium during jzregnancy and interprets this as a means 
Nature may use to limit the spread of infection. 

The mode by Avhich infection leaves the parametrium to enter the peritoneal cavity is 
not clear. If the peritoneum is merely an extended lymph space, as Goodall state.s, and “the 
pelvic peritoneum communicates by a thousand ostia with the lymxfliatics of the subperitoneal 
space.s, “ then the mechanism is clear. There are, however, several objections to this theory. 
First, the presence of izeritoneal stomata has not yet been indisputably' proved.” Second, 
according to anatomic .studies by' RouviereJ- tlie lyinidiatics of the cervix and corjzus arc con- 
nected with each other and with tho-c of tlic tube and ovary-, and empty into the aortic, 
external iliac, and hypogastric nodes. No mention i>; made of a peritoneal anju5tomosis. Tliird, 
carcinoma of the cervix and body of the uterus metsustusi-zes jirimarily through the ly'mphatics 
and by' direct extension to the xzarametrium.is AVitli further lymphatic extension the retro- 
peritoneal node.s are atfected, whereas the jzeritoneum is consj»icuou.sly free of mettistatic 
involvement. The peritoneum may be implicated, not by lymidiatic extension, but by direct 
invasion. It uould seem, therefore, that a direct izatiiway of infection from the uterus 
through the lymj'hatics to the peritoneum has not been xnoved, although its possibility cannot 
be denied. 

Ilalban and Kcsdiler have stated tiiat infection, whether of lymjihatic or venous origin, 
mav enter tlie genera! circulation and give rise to “metastatic’' jzeritonitis. Watson and 
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Goodall have found that changes in the serous cavities, meningitis, pericarditis, pleurisy, 
and peritonitis, are more frequent with lymphatic than with venous spread. In the present 
series of cases, despite complete and careful autopsies, no evidence of infection has been 
seen in the serous cavities other than the peritoneum. There was not a single instance of 
pericarditis or pleuris}' even though in several cases embolic lung abscesses were found 
associated with pelvic thrombophlebitis. Because of the absence of changes in the other 
serous cavities and the lack of evidence of diffuse embolization, transmission of the infection 
via the bloodstream does not seem adequately to explain the pathogenesis of postabortal 
peritonitis. 

It is OUT belief that in these cases the infection reaches the peritoneum by direct 
bacterial extension from the parametrium or retroperitoneal tissues. Lymphangitis results 
in cellulitis, the overlying peritoneum becomes implicated, and eventually generalized peri- 
tonitis ensues by direct invasion. As might be expected, intermediate stages may be observed. 
In the majority of patients with pelvic cellulitis there is no evidence of a peritoneal involve- 
ment. In a somewhat smaller group, the peritoneum 'immediatelj" overlying the inflamed 
broad ligament is edematous, swollen, and hyperemic, comprising the so-called "peritoneal 
edema of Polak. ’’n Immunity' factors, of which little as yet is known, probably further 
restrict extension to the overljdug peritoneum. Occasional!}', as a result of greater virulence 
of the invading organism or of a decreased local or general inmmnit}', a generalized peritonitis 
does nevertheless result. Still more rarely, a parametvial abscess may rupture directly into 
the peritoneal cavity. 

Case 4. — E. S., a 24-year-old bipara who was two weeks overdue, complained of pain 
and bleeding following the insertion of a catheter eight days before admission. Since then 
she had had chills, fever, and persistent vomiting. Shortly before admission the patient 
collapsed. Examination of Hie patient on admission showed her to be in shock. The 
abdomen was distended but soft. Vaginal examination showed a hard tender mass in the 
left fornix wliich extended to the pelvic wall. The right fornix was shortened. There was 
considerable induration of the rectovaginal septum. The uterus seemed to be fixed in tliis 
exudate. Death occurred on the following day. At autopsy there was 2,500 c.c. of foul 
smelling thin pus in the abdomen. The endometrium and placental site were dark red, 
necrotic, and friable. Both the tubes and ovaries were normal. Bilateral parametria! 
abscesses were present, the left larger than the right. On section it rvas demonstrated that 
the right parametrial abscess had ruptured into the general peritoneal cavity. 

In spite of the fact that in any large series of abortions studied clinically, parametritis 
is a more frequent complication than salpingitis, at necropsy fatal peritonitis will most often 
be found to be secondary to salpingitis. The parametrium tends to locabze and restrict the 
infection and prevent its further spread to the peritoneum. On the other hand, virulent post- 
abortal infection of the tubes, usually if not always, involves the peritoneuni.is 

3. By Way of the Myometrium . — Extension of infection from the endometrium to the 
peritoneum through the myometrium can be said to have occurred only if the tubes and 
parametrimn appear normal and there is evident extension tliroughout the entire thickness 
of the uterine wall. Tliis was the rarest method of infection encountered. 

CASE 5. — G. M., a 21-year-old primipara, was admitted to the hospital Dec. 27, 1937, 
stating that after fourteen weeks of amenorrhea she had had a spontaneous abortion four days 
before admission, followed by lower abdominal pain, vaginal bleeding, and fever. On admis- 
sion the temperature was 101° F., and the abdomen was soft and not distended. There was 
slight vaginal bleeding but no induration or masses in the fornices. Despite the administration 
of sulfanilamide, five days after admission the abdomen was distended, tender, and contained 
fluid. Escherichia coli was obtained on blood culture. Eleven days after admission in- 
definite masses were felt in the abdomen. Three days later, under local anesthesia, incision 
and drainage of the peritoneal cavity through bilateral McBurney incisions was done, and 
1,000 C.C. of pus evacuated which was found on culture to contain Esch. coli. .The patient 
died eight hours after operation. At autopsy there was an extensive purulent peritonitis 
with 1,500 c.c. of tliick foul-smelling pus in the peritoneal cavity. There were multiple ab- 
scesses between the intestinal loops which were glued together by a plastic exudate and there 
was a large abscess underneath the liver. The uterus was somewhat enlarged, and the entire 
fundus was converted into a gangrenous plaque. The remainder of the endometrium was the 
seat of a suppurative endometritis without abscess formation. An extensive thrombophlebitis 
was present, involving the femoral, external iliac, h}-pogastric, vesical, uterovaginal, hemor- 
rhoidal, common iliac, and renal veins. The inferior vena cava was normal. The para- 
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metrium, except ior extensive thromhoplilebitis, did riot seem tliickened. The tubes were 
normal in size and the lumina clean. The right lung had several small red infarcts and there 
was a thrombosis of the right pulmonary vein. 

In tliis tj'pe of case the uterus, whole or in part, is converted into a suppurative or 
gangrenous plaque which on histologic study shows characteristic evidence of acute in- 
ilammation with fragmentation and necrosis of the myometrium. Although the possibility 
of direct emptying of the Ijinphaties of the uterus into tlie peritoneum cannot absolutely 
be denied, it would again seem that direct extension from the uterine musculature to the 
peritoneum is4he most likely route of extension in this case. Occasionally a less severe sup- 
purative process occurs and discrete abscesses are formed in the wall of the uterus vaiyong 
from several millimeters to several centimeters in size, although it has been said that this 
lesion "is almost a curiosity." In all such cases suppurative endosaJpingitis wa.s also present 
and was probably the route of infection to the peritoneum. 

Case G. — C. B., a 29-year-old primiiiara, stated that following six weeks of amenorrhea 
she spontaneously aborted two days prior to admission Nov. 8, 19.38. She appeared acutely ill, 
with generalized peritonitis, and died four days after admission. Blood culture revealed 31G 
colonies of Staphylococcus aureus per cubic centimeter. At autopsy there was a marked 
plastic peritonitis throughout the general peritoneal cavity, most severe in the pelvis. The 
endometrium was necrotic, particularly at the placental site. The tubes showed suppurative 
endosalpingitis with pus in the lumina. The fimbriated ends were open. The uterus con- 
tained multiple small abscesses varj-ing from a jiinliead to a pea in size. The uterine and 
vaginal veins were thrombosed, although otherwise the parametrium was not thickened. There 
were coalescent multiple miliarj’ abscesses of the lungs. 

In addition to the pathologic changes already described, two other lesions are often 
encountered in association with postabortal i)eritonitis, namely, ovarian abscess and thrombo- 
pldebitis. An ovarian abscess may occur as a tubo-ovarian abscess or as a cortical absce.“s 
resulting from lymphatic extension to the center of the ovarj',!'-; or as an infection of a corpus 
luteum cyst by "spillage” of pus over the ovary from the peritoneum or the tube. 

Case 7. — ^P. J., a 17-year-old multipara, was admitted Oct. 0, 19.30, with the following 
history: After six weeks of amenorrhea, turpentine was taken orally to induce menstruation. 
Five days before admission, severe lower abdominal pain, fever, vaginal bleeding, and Ijassage 
of the products of conception had occurred. Slic had had chills for two days. The abdomen 
was tense, distended, and tender. On vaginal examination an indefinite soft mass with no cir- 
cumferential induration was felt in each fornix. Despite intensive supportive therapy, the 
patient died nine day.<! after admission. At autopsy, 2,500 c.c. of yellow, thick, foul-smelling 
pus was contained in the peritoneal cavity. The intestinal loops were matted together by 
dense adhesions. The uterus was normal in size, the endometrium gangrenous. On the 
right side a tubo-ovarian ab.‘<cess measuring 3 b_y 2 by 2 cm. was found. The left tube 
was inflamed, thickened, and open at the fimbriated end. The mucosal lining of both tubes 
was gangrenous. The left ovarj- contained an infected corpus luteum cyst which me.'isured 
3 by 4 by 4 cm. 

Thrombophlebitis of the uterine and ovarian veins is found frequently in postabortal 
peritonitis. It is believed that this lesion is usually secondary to infection of the para- 
metrium or to direct extension from infected uterine sinuses. In the peritonitis cases it 
tends to remain localized in the pelvis and only rarely gives rise to pyogenic meUistases. The 
reason for this is difficult to explain. 

Discussion 

In this series of 61. eases of postabortal peritonitis, all ea.ses ])resented an 
endometritis of varj-ing severity. The infection .spread from the endometrium 
to the peritoneum a.s a re.sult of direct extension througli (1) the tubes, (2) the. 
parametrium, (?») the myometi’ium, (4-) by a combination of these routes. 
(Fig. 3.) 

1. Direct extension through the tubes seemed to be tlie patlnvay of infection 
in 40, or 66 per cent, of the cases studied. 
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2. Extension of the infection from a parametritis to the peritoneum oc- 
curred in 6 cases, or 10 per cent. In one case the peritonitis was caused by a 
rupture of a broad ligament abscess into the peritoneal cavity. 

3. The infection extended througli the myometrium in 4, or 7 per cent, of 
tlic cases. 

4. In 6 patients, endometritis, salpingitis, parametritis, and peritonitis were 
present. The patliway of infection was not clear. 

0 . In 4 patients, endometritis, abscess of tlie myometrium, salpingitis, and 
peritonitis occurred. It is probable tliat in this group the tubes were the cliief 
pathways of extension as the myometiium contained discrete abscesses with no 
contiguous inflammation of the enveloping peritoneum. These cases are not 
included in the first grouii because of the questionable ctiologj^ of the peritonitis. 



Thrombo- 
phlebitis 10 


3 2 3 2 


Fig. 1. — Pathogenesis of postahortal peritonitis. 


Ovarian abscess was found 17 times, an incidence of 28 per cent, although 
no exact figure can be given as to the type of abscess present, since this data 
was not specifically recorded. It may occur with any mode of infection and 
was equally frequent with parametritis, salpingitis, or myometritis. 

Thrombophlebitis of the uterine or ovarian veins, or of both, occurred in 
20, or 33 per cent of all the patients observed. It was more common in the 
patients with parametritis or myometritis alone or in combination, than in those 
with salpingitis alone. Of 40 patients with salpingitis and peritonitis, 10 or 
one-fourth showed phlebitis, whereas in the 20 cases with parametritis, myo- 
metritis, and peritonitis, 10 showed venous inflammation. In 15 of the 20 
patients there was localized thrombophlebitis. In 5, embolic abscesses of the 
lungs were present. No other sites of embolization were found despite careful 
study. 
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In this series the most common pathway of infection to the peritoneum 
was by direct extension through the tubes. 

Summary 

A series of 61 eases of postabortal peritonitis was studied. 

The infection spread from the endometrium to the peritoneum by way of 
the tubes in 66 per cent, the parametinum in 10 per cent, tlie myometrium in 
7 per cent, and in other combinations, 17 per cent. 
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STUDIES CONCERNING MORBIDITY AND MORTALITY 
FOLLOWING HYSTERECTOMY 

Joseph H. Phillips, M.D., Brookline, Mass. 

(From The Free JIospHal for Women) 

A lthough during the past decade a voluminous literature has accumu- 
lated concerning various problems associated with hysterectomy, com- 
paratively few reports have been compiled with studies on morbidity and mor- 
tality. Presumably, one of the obstacles has been that we have no morbidity 
standard in gynecology which might permit uniform interpretation of the 
various factors. It is, therefore, of intere.st to inve.stigate the incidence and 
etiology of morbidity and mortality in a gynecological clinic whei-e the j’csi- 
dent staff under supervision did 33 per cent of the operations. Furthermore, 
we believe that the publication of the findings Avill be of A-alue to others for 
comparatii'c study. 

Materials and Methods 

This study is based on a .series of 080 consecutive hysterectomies performed during 
a twenty-si.s-moritli period, from Jan. 1, 1942, to Feb. 29, 1914. We had no particular 
reason for selecting this group other than to study tlie latest series over a two-year period 
and yet have a sufilcient number. There were 643 complete, 253 subtotal, and 84 vaginal 
livstereetomies. Tiiesc flgures include both private and ward, wliitc and Negro patients, 
operated upon by thirteen attending surgeons- and sixteen niernljcrs of the resident .staff 
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Table I. Types op Hysterectomy and Operators 


TYYPE OF 
HYSTEREC- 
TOMY 

VISITING 

SURGEON 

1 RESIDENT STAFF 

AVERAGE 

AGE 

(YEARS) 

ATORAGE 

HOS- 

PITAL 

DAYS 

TOTAL 

NUM- 

BER 

PER 

CENT 

NUMBER 

PER CENT 

1 



Complete 

4.^5 

67.4 

208 

32.0 

43.6 

13.1 . 

643 

65.6 

Subtotal 

185 

73.1 

68 

26.9 

40.7 

13.3 

253 

25.8 

Vaginal 

50 

59.0 

34 

40.5 

53.9 

16.3 

84 

8.6 


(Table I). Operations performed the latter were done under the supervision of an 
attending surgeon or the senior resident. 

The indications for hj^sterectomy as well as the operative technique were uniformly 
followed bj'- all. We made no attempt to grade the operative procedure according to the 
technical difficulties encountered in each case, since we observed that morbidity and mor- 
tality in this series did not depend on them. It was noted that after a veiy simple opera- 
tion, a patient may suffer from hazardous complications, while after an extensive Wertheim 
procedure, another may have an uneventful convalescence. However, there is no doubt 
that over a long period of time and in an extensive series of cases technical difficulties 
do affect convalescence. 

The interpretation of the various factors and the conclusion reached that the patient 
was morbid were based on an elevated temperature, rise in pulse rate, white cell counts, 
urinalysis, x-ray findings, and physical examination. Xo attempt was made to separate 
the white from Negro patients, as the latter comprised an insignificant number in this 
series. The postoperative course of these was not dift'erent from the white patients. 

Pathologic and General Finding's 

Table II shows the pathology encountered in the series. It is of interest that 472 
patients, or 48.1 per cent, were operated upon because of leiomyomas producing symptoms 
requiring surgical intervention. Among these, 120 were complicated by bilateral chronic 
salpingo-oophoritis. Twelve per cent, or 118 patients, were operated upon for chronic bi- 
lateral salpingo-oophoritis. Procidentia was present in 115 patients or 11.7 per cent. Vaginal 
hj’sterectomj'- was done in 84 of this group, and none of these was complicated by other 
pelvic pathology except cystocele, rectocele, or both. The miscellaneous group includes 
patients with functional flowing and endometrial hyperplasia, chronic cervicitis with hyper- 
trophj’’, badly lacerated cervix with persistent vaginal discharge, and chronic endometritis 
and myometritis. These accounted for 68 operations or 6.9 per cent of the series. Various 
degrees of adenomyosis was found on microscopic examination in 197 patients or 20 per 
cent. Malignancy of the cervix, endometrium, or ovaries was present in 79 cases or 8 per cent. 
Of these, 49 had adenocarcinoma of the endometrium, ten of which, or 20.4 per cent, were 
complicated b}’’ leiomyomas. Although tuberculous salpingitis has an incidence of about 
5 per cent of all inflammatory processes of the tubes (Curtis, 1942 only 9 cases or 0.9 
per cent were found in this group. If we had calculated the percentage on the basis of 
the number of patients examined to find these, it would be insignificantly small, as in all the 


Table II. Pathology Present 


PATHOLOGY j 

1 COMPLETE ( 

HYSTERECTOMY 
SUPRAVAGINAL { 

VAGINAL 

Leiomyomas 

333 

139 


Chronic salpingo-oophoritis 

77 

41 

0 

Miscellaneous 

51 

17 


Adenocarcinoma of the endometrium 

49 

0 

0 

Procidentia 

29 

2 

84 

Benign ovarian growths 

23 

10 

0 

Endometriosis (pelvic) 

21 

25 

0 

Carcinoma of the cervix 

16 

0 

0 

Endometrial peljiis 

16 

8 

0 

Chronic endometritis 

14 

1 

0 

Tuberculous endometritis and salpingitis 

7 

2 

0 

Other malignancies of the uterus 

4 

1 

0 

Carcinoma of ovaries 

2 

7 

0 

Bicornute uterus 

1 

0 

0 

Total 

643 

253 

84 
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patients except one the diagnosis was made before operation in the sterility clinic on the 
basis of tuberculous endometritis. 

Table IH lists the number of patients who had had previous abdominal operations and 
the additional procedures carried out along with hysterectomy. Most of the previous oper- 
ations had been on the pelvic organs, but some had been cholecystectomies, appendectomie.s, 
and bowel operations. There was no increase in morbidity in patients who had had previ- 
ous operations. In some, extensive omenta] and bowel adhesions were present which made 
the hysterectomy more difficult, but did not excessively prolong the procedure. Previous 
ventral uterine fixations, Caesarean sections, and suspensions presented no problem. In 
fact, we have the distinct impression that patients who have had previous abdominal oper- 
ations do as well or better than fre.sh eases. 


Table III. Previou.s Operation and Other Procedure.s With Hysterectomy 


PROCEDURES 1 

1 

1 HYSTERECTOStY 

COMPLETE 1 

supravaginal I 

1 VAGINAL 

1 NUStBER 

1 PER CENT 

NUMBER 1 PER CENT 

1 NUMBER 

1 per CENT 

Previous abdominal operations 

253 

39.3 

102 

40.3 

10 

11.9 

Salpingo - 0 ophor ectomy 

629 

97.6 

250 

98.4 

0 

0 

Vaginal plastic 

73 

11.3 

12 

4.7 

77 

91.6 

Appendectomy 

376 

58.4 

116 

45.S 

0 

0 


Bilateral or unilateral salpingo-oophorectomy was done in 629 patients or 97,6 per 
cent of those \mdergoing complete hysterectomy, and in 250 patients or 98.4: per cent of those 
undergoing the supravaginal operation. It has been a general rule in this clinic to remove 
both ovaries and tubes in patients over 45 years of age, if hysterectomy were indicated. This 
procedure was followed in most of the patients with chronic pelvic inflammation, regardless 
of age, if the uterus were removed. This presumably has avoided occasional secondary oper- 
ation, since cyst formation in the remaining ovary occurs in patients who Jiave had chronic 
pelvic inflammation. 

Anterior colporrhaphy, colpopcrincorrhaphy, or both, were done on 73, or 11.3 per cent, 
of those having complete hysterectomies, and on 12, or 4,7 per cent, of those having subtotal 
operations. These procedures were done on 77, or 91.6 per cent, of the vaginal hysterectomy 
group. These additional operations did not increase the morbidity in the complete and sub- 
total hysterectomy groups, but in the vaginal hysterectomy series, it was noted that the more 
extensive the plastic operation, the more frequent were the complications. This was particu- 
larly striking in patients with large rcctocele and enteroeelc which are commonly present Avitli 
procidentia. 

Appendectomy was done routinely in all abdominal operations, except in a rare case, 
where tho appendix was grossly normal, obviously atrophied, difficult to expose, or could not 
be removed without excessively prolonging the operation. Phenol-alcohol or cautery technique 
was used routinely'. The appendiceal stump was left exposed in most; in some it was buried 
with a figure-of-eight suture. Appendectomy did not influence the morbidity in this series. 
It is interesting that in 152, or 30.9 per cent, of the routine aijpendectomies, the appendix was 
found on microscopic examination to be chronically' inflamed, and pos.sibly a potential menace. 

Causes of Morbidity- 

Table rv show.s the causes of morbidity w'hicli were established as etiology' of elevated 
temperature and rise in pulse rate in three ly'pes of hysterectomy'. Pelvic peritonitis and 
parametritis were responsible for almost half of the morbidity' in the vaginal hysterectomy 
group, and occurred more frequently' in the .subtotal than in the complete hy.stereetoniy' series. 
Extensive plastic procedures w-ith vaginal hysterectomy' and opening of the peritoneal cavity' 
in a contaminated field were likely' responsible. In septic cases, ineircctive drainage Ihrougli 
the narrow' lumen of the remaining cervix in supravaginal hysterectomy’ patients contributed 
to extension of sepsis and prolonged elevated temperature. If sepsis should occur in those 
who had complete hysterectomy', ample room is provided hy’ the wide vtiginal cuff for imme- 
diate drainage and localization of the process. Cauterization of the cervix, too, creates a 
nidus of necrotic tissue ideal for the origin of sepsis. In tliis series pelvic peritonitis and 
parametritis occurred three time.s as often in the subtotal as in the complete hyslerectosny 
group. 

There were no bladder, ureteral, or bow’el injuries in the entire series, Cv'stitis oc- 
curred more often after the subtotal hy’Sterectomy’, but its incidence in the entire series 
was remarkably' low’. Py’elitis, loo, wa.s rare. The administration of .sulfonamide.s rou- 
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Table IV. Causes op Morbidity 





HYSTERECTOMY 




complete I 


1 VAGINAL 

COMPLICATION 

1 NUMBER 1 

PERCENT ! 

1 NUMBER 1 

PERCENT 1 

I number ! 

1 PERCENT 

Femoral phlebitis 

12 

1.8 

3 

1.1 

0 

0 

Cystitis 

9 

1.4 

4 

1.5 

2 

2.3 

Abdominal wound sepsis 

8 

1.2 

7 

2.7 

0 

0 

Pelvic peritonitis 

6 

0.9 

7 

2.7 

38 

45.2 

Postoperative hemorrhage 

5 

0.7 

0 

0 

2 

2.3 

(vaginal) 

Lobar pneumonia 

4 

0.6 

0 

0 

0 

0 

Pulmonary atelectasis 

4 

0.6 

2 

0.7 

0 

0 

Hematoma of wound 

3 

0.4 

2 

0.7 

0 

0 

Pulmonary infarct 

3 

0.4 

1 

0.3 

0 

0 

Psychosis 

3 

0.4 

0 

0 

1 

1.1 

Superficial phlebitis 

n 

t> 

0.4 

2 

0.7 

0 

0 

Pyelitis 

2 

0.3 

0 

0 

0 

0 

Mechanical intestinal 

1 

0.1 

0 

0 

1 

1.1 

obstruction 

Paralytic ileus 

0 

0 

0 

0 

1 

1.1 

Atypical pneumonia 

1 

0.1 

0 

0 

0 

0 

Unknown 

122 

19.8 

53 

20.9 

0 

0 


tinely to all patients with inlying urethral catheters, uncloubtedlj’’ had a prophylactic effect. 
On the other hand, deep femoral phlebitis was noted more often after complete hysterec- 
tomy. It occurred' in 12 patients, or 1.8 per cent. Only 3 patients, or 1.1 per cent, of the 
subtotal group developed this complication. Likewise, postoperative hemorrhage occurred 
in 0 patients, or 0.7 per cent, undergoing complete hj'stcrectom}’', but none in those who 
had the subtotal operation. 

The remainder of Table IV shows a small number of various complications from 
ivhich nothing definite can be drawn, except that they do occur incidentally with other 
abdominal operations. However, there w'ere 122 patients, or 19.8 per cent, of the complete, 
and 53 patients, or 20.9 per cent, of the subtotal hysterectomy groups, who had an elevated 
temperature and pulse rate for the first two to four days postoperatively, but whose hospital 
stay was not prolonged and the temperature and pulse were normal on the usual day of 
discharge from the hospital. We could not find any cause for the elevated temperature 
and pulse. Minimal pulmonary atelectasis and low-grade pelvic sepsis, which could not 
be recognized clinically, might possibly have been the cause. This group presents a chal- 
lenge to any morbidity standard which one might establish for hysterectomy. 

Mortality 

Table V lists the causes and incidence of mortality. No deaths occurred in the sub- 
total hysterectomj"- group. There were three deaths in the complete, and one in the vaginal 
hysterectomy group, respectively. This gives complete hysterectomy a mortality rate of 
0.46 per cent and vaginal hysterectomy a rate of 1.1 per cent. The rate for the entire 
series is 0.40 per cent. 

Two deaths occurring after complete hysterectomy were in debilitated patients with 
advanced adenocarcinoma of the fundus, and one was in a young patient with pelvic endo- 
metriosis who developed postoperative hemorrhage and peritonitis. Of the four deaths 
occurring in this series, three were in patients operated upon by the visiting surgeons, and 
one by the resident statf (Table V). 


Table V. Mortality 


PATIENT 

AGE 

PATHOLOGY 

CAUSE 

OPERATOR 

NUMBER 





Complete Hysterectomy — S Deaths 

Mortality Bate — 0.46 Per Cent 

1 

69 

Adenocarcinoma of the 

Lobar pneumonia and 

staff surgeon 



fundus 

paraljdic ileus 


2 

68 

Adenocarcinoma of the 

Acute coronary occlusion 

Staff surgeon 



fundus 



3 

35 

Pelvic endometriosis 

Hemorrhage and perito- 

Staff surgeon 




nitis 


Vaginal Hysterectomy — 1 Death 

Mortality Bate — 1.1 Per Cent 




Hemorrhage and perito- 

Asst, resiaent 

1 

38 

Procidentia 

nitis 










178 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Discussion 

The review of the literature on morbidity after hysterectomy reveals that 
many factors are involved and that no morbidity standard is suitable for this 
operation. Some authors (Danforth, 1943,^ Jones and Doyle, 3943®) used the 
obstetric standard, but found it inadequate. We also find that it is difficult to 
apply any standard which could be used by all for a comparative study. In a 
.study of any series of operations, it may be readily seen that a variety of com- 
plications may arise which are not inherent in the procedure but may be the 
sequelae of the simplest operation. It is difficult to define prerequisites as to 
what constitutes morbidity in a given patient. Numerous factors are involved. 
Some complications depend on the individual patient; her age, pathology en- 
countered, apd diseases remote from the surgical procedure. Others may 
depend on the ability and experience of the surgeon as well as on the pro- 
cedure he chooses (Bartlett and Simmons, 1932,^ Dupertius and Zollinger, 
1938,® Smith, 1940®). We believe, however, that much may be accomplished 
if the incidence of various complications is reported by a large number of ob- 
servers from several clinics. From comparative studies of these reports certain 
generalizations might be formed and attention focused upon the etiology of 
morbidity and its incidence reduced. 

In this .study we made every elfoi't to account for each complication and, 
therefore, reviewed all the factors pertaining to the individual case. It was 
noted that in this series deep femoral phlebitis occurred only in patients over 
35 years of age, and was also more frequent after complete hysterectomy. Age 
also was noted to influence the incidence of morbidity which was more frequent 
in those over 45 years. Operations on patients with benign chronic pathologic 
conditions were followed by a low incidence of morbidity, but patients ■with 
malignant growths of the uterus or the adnexa .suffered from frequent compli- 
cations, Two of the four deaths in this series were in patients with adeno- 
carcinoma of the endometrium. To be sure, both were over 65 years of age 
and poor risks, but others in this age group with benign conditions tolerated 
similar procedures well. Abdominal wound sepsis and poor healing of tis.sue.s 
are frequent with malignancies. 

Although it is not the purpose of this paper to entei- into the much dis- 
cussed question of whether complete or subtotal hysterectomy .should be done 
routinely, we are in complete agreement with other observers (Bryan and 
Traube, 3936,' Uas.son, 1927® and 1940,® UcKibbon and Counsellor, 3942’®) 
that complete hysterectomy is by far the better procedure. The main advan- 
tage of the total opei'ation is that the cervix, as the possible future site of 
infection or malignancy, is removed, and conization or cauterization is hardly 
of any value as compared with complete removal. We have not noted any 
shortening or prolapse of the vagina following a complete hysterectomy, 
neither have the patients complained of a dry vagina as in contrast to com- 
plaints of leucorrliea after the subtotal operation. In this series, 65.6 per cent 
were complete, 25.8 per cent were subtotal, and 8.6 per cent were vaginal 
hysterectomies re.spectively. Po.stoperative complications were present in 9.9 
per cent of the complete. 33 per cent of the subtotal, and .53.1 per cent of the 
vaginal hy.stercctomies. 

The average hospital stay was 13.1 days for the complete, 33.3 days for 
the .subtotal, and 16.3 days for the vaginal hysterectomy. 

It is of interest that the highe.st morbidity and mortality and the longest 
ho.spitalization were in the vaginal hy.sterectomy group. Undoubtedly, this 
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was due to the exteusive plastic procedures and opening of the peritoneum 
which routinely accompanied the operation, for all these patients had proci- 
dentia with cystocele, rectocele, and enterocele. Also the average age of these 
was 53.9 years in comparison with an average of 43.6 years for the complete, 
and 40.7 years for the subtotal hysterectomy patients. Danforth, 1943,^ reported 
a series of 517 consecutive vaginal hysterectomies with a morbidity rate of 42.1 
per cent. There was no mortality. Masson, 1940,'’ reported 607 oases from the 
Mayo Clinic over a five-year period with a mortality rate of 1.5 per cent. 
However, the morbidity was not reported, but in an earlier paper (Masson, 
1937^^) he states that, after vaginal hysterectomy, patients averaged 18.4 hos- 
pital days, in contrast to 16.5 days for those who had an abdominal total 
hysterectomy. In this series the morbidit 3 ’’ raie of the vaginal hA^stereetoinj’^ 
was 53.1 per cent and the mortality rate 1.1 per cent, both exceeding those 
after the abdominal operation. The late results were also inferior to the com- 
bined abdominal and plastic procedure for procidentia. Although the end 
results were satisfactory for this age group, the vagina was markedlj'’ short- 
ened in 15 patients or 17.8 per cent; one developed complete prolapse of the 
vagina; and 16 patients, or 19 per cent, had recurrent cj^stocele or enterocele. 
However, sceondarj’- plastic operations Avere performed on the latter Avithout 
morbidity or mortalitj''. The results in this small group are not intended to 
condemn the procedure, Avhich has its indications, but, Avith limitation. 

One-third of all the operations in this series Avas done by the resident staff 
under the supervision of the Ausiting surgeon or the senior resident. It is of 
interest that onlj’- one death occurred in this group (Table V). To be sure, 
these, patients Avere selected, and the visiting surgeons operated upon all the 
poor risk cases, but this did not exclude the operations Avhich Avere technieallj'' 
-difficult to perform. 


Summary 

1. A study of the causes of morbiclitj’- and mortalitj’- in 980 patients fol- 
loAAung hj^sterectomy is presented. 

2. The morbidity rate for the supraAmginal hj^sterectomy AAms higher than 
that for the total hysterectomy''; and for the A'aginal operation it Avas 53.1 
per cent. 

3. The incidence of cystitis and pyelitis has been reduced to 3 per cent by 
the prophylactic use of sulfonamides. 

4. The mortality rate for the entire series Avas 0.4 per cent. 

5. The resident staff under supeiwision performed 33 per cent of the opera- 
tions Avith a mortality rate of 0.32 per cent. 
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FIVE YEARS’ EXPERIENCE WITH CAUDAL ANESTHESIA 
IN PRIVATE OBSTETRIC PRACTICE 

Arthur Baptisti, Jr., B.S., M.D., F.A.C.S., Hagerstown, Md. 

I N JULY, 1944, in a published commentary,^ I called attention to the fact that 
the administration of an anesthetic agent into the caudal canal is never risk 
free. I indicated that the use of an indwelling needle or catheter in the caudal 
canal increases the possible complications, and, more particularly, T attempted 
to point out that caudal anesthesia has an inherent tendency to arre.st the 
progress of normal labor. Thus, even though the risk of caudal anesthesia 
may be minimized to the point of negligibility, its administration before the 
terminal stage of labor constitutes unsound ol)Stetrics. These conclusions Avere 
based on a reasonably broad experience Avith caudal anesthesia in a targe 
obstetric eUnie during the years 1938 and 1939.^ 

FolloAving the publication of the commentary T receiA'^ed a large number 
of personal communications from obstetricians throughout the country. These 
letters Avere expressions of men AAdio shared my conAuction that the propa- 
gandists AA'ho Avere promoting continuous caudal analgesia Avere advocating 
unsound, unsafe obstetrics. The great ma.iority of these personal communica- 
tions contained an inquiry concerning my opinion of single injection, terminal 
caudal anesthesia, and asked if and AA'hen I use it. This present report con- 
cerns my experience Avith single injection, terminal caudal anesthesia for 
delivery during the five years that I have been in private practice. Most of 
this practice is done in the Washington County ITo,spital, HagerstoAvn, Mary- 
land. an institution of about 175-bed capacity, Avhere there are no resident 
house officers and no sei-Adce cases. A small part of the practice is done as 
consultations in several smaller hospitals in surrounding counties. Under such 
circumstances any procedure used in priA'ate obstetric practice must be not 
only safe but .simple and free from complications. 

Practically all primigravidas are deliAmi-ed by elective outlet forceps Avitli 
median perineotomy and repair. Many multiparas are deliA’ered by outlel for- 
ceps AA'ith or Avithout perineotomy, as indicated. Such a routine calls for some 
type of ane.sthesia for deliAmry and repair. Since there are no house physi- 
cians, any general ane.sthetic mu.st be administered by a private 7nedical prac- 
titioner or a general duty graduate nui\se, untrained in ane.sthesia. For the 
past five years I haAm used single injection caudal anesthesia for delivery and 
repair in selected case.s, and over this period of time T have used it Avith in- 
creasing frequency. During the past several years the local doctor shortage 
has made it necessary to depend upon an ane.sthetic procedure Avhieh can be 
carried out by oneself. This fact, plus the fact that the procedure, in my 
hands, has been completely satisfactory, free from complications and enthusi- 
astically received by the patients, accounts for my increasingly frequent use 
of terminal caudal ane.sthesia. IToAvcA'er, T do not attempt to use the proce- 
dure in every patient delivered. Some patients arc psychologically unsuited 
for regional anesthesia; in others, labor progresses so rapidly that the proce- 
dure is unnece-ssary and impracticable; in others, there is sufficient subcuta- 
neous fat OA-er the sacrum to prevent identification of the sacral hiatus by 
palpation and the procedure is not attempted. If caudal anesthesia is at- 
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tempted, and tlie needle does not definitely enter the sacral canal, no fluid is 
injected. This fact can he verified by a sign which I reported in 1939 f that 
is, the tip of the needle can be felt to impinge on the anterior surface of the 
posterior sacral wall after it has entered the sacral canal. 

lily records reveal that in the five years from August, 1939, to August, 
1944, 318 obstetric cases have been delivered under caudal anesthesia and seen 
for the routine six weeks’ postpartum checkup examination. Forty-five of the 
total represent obstetric complications such as breech presentations, transverse 
arrests, etc., in which procedures other than outlet forceps deliveries were 
done. Many of these were seen in consultation. In every case but one, anes- 
thesia was excellent and no supplementary anesthetic was required. In one 
case (occiput directly posterior and prolonged, arrested second stage) uni- 
lateral anesthesia only was obtained and inhalation anesthesia was necessary. 
One cesarean section was done in this group of 45 with no supplementary 
anesthesia necessary. However, in my opinion, caudal anesthesia for cesarean 
section is hazardous because the solution must be driven higher than usual 
to get a satisfactory anesthesia and this carries an increased risk of vascular 
collapse. 

The remaining 273 cases represent normal obstetric patients who were de- 
livered under caudal anesthesia by elective outlet forceps. The group repre- 
sents only 243 indmduals, as 30 patients were delivered in consecutive preg- 
nancies. Two hundred ten of this group were primigravidas and perineotomy 
was done in every one. Thirty of the multiparas had perineotomy. In this 
elective outlet forceps group, supplementary anesthesia was necessary in only 
one case, which developed unilateral anesthesia only. In this case, local infil- 
tration anesthesia was used on the unanesthetized side. 

This total group of 318 cases, in which caudal anesthesia was entirely 
satisfactory in 316, represents an attempt to administer caudal anesthesia to 
320 cases. In two attempted cases the caudal canal could not be entered al- 
though it seemed clearly palpable. No solution was injected in these t^vo cases. 

In the total group of 318 cases there was no maternal mortality and no 
complication from the anesthetic, either maternal or fetal. One stillborn fetus 
was delivered by breech extraction after a prolonged second-stage labor, the 
baby having died in utero before the patient was seen in consultation. One 
other baby died four days post partum from erythroblastosis. All other babies 
were born in excellent condition. Caudal anesthesia is a tremendous advan- 
tage to the prematurely delivered infant. 

In the first 145 cases in this series, 1 per cent novocain was used as the 
anesthetic agent, and in the last 173 cases 1.5 per cent metycaine was used. 

I prefer metycaine because of its -rapid and prolonged action. Thirty cubic 
centimeters of metycaine solution will usually produce complete caudal anes- 
thesia for one hour. Its action may be prolonged by the addition of adrenalin 
but more prolonged action is not necessary for the usual delivery and repair. 
Metycaine may produce a very mild general systemic reaction which patients 
describe as lightheadedness and generalized tingUng. Vomiting occasionally 
occurs if the solution is injected too rapidly. These reactions, if they occur, 
are fleeting and are often followed by a mild euphoria when patients fre- 
quently say, “I feel wonderful.” 

Technique 

The technique used today is slightly modified from that advocated in 1939.2 The 
modifications are pointed toward safety and comfort during administration. No special 
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equipment is necessary. T)ic sterile pack contains one each of the follo-vving; small toireJ; 
3 inch, 19 gauge spinal puncture needle; small hypodermic needle; 10 c.c. syringe; 150 c.c. 
Pyrex basin; ampule containing 5 c.c. of 20 per cent nietycaine -ivith file for opening; and 
several gauze sponges. 

The sterile jiack is opened on a utility table and the operator dons sterile gloves. 
The 20 per cent metycaine is transferred from the ampule to the Pyrex basin and the 
utility' nurse dilutes this with 60 c.c. of sterile normal saline solution (the flasks of saline 
contain this measured amount before autoclaving). The resulting mixture represents 3.5 per 
cent metycaine solution. While the operator is mixing the solution, the nurse cleans a wide 
area of .=kin ovcrlyung the sacral hiatus rvith iodine followed by' alcohol. During this skin 
sterilization, the patient (now in hard labor) lies on her loft side with the knees flexed. 
With the patient still on her side, the operator infiltrates the skin and subcutaneous tissue 
overlydng the hiatus with several cubic centimeters of mety'caine solution, using the 10 c.c. 
syringe and hypodermic needle. The skin weal is pressed away' with the finger. Following 
the next painful uterine contraction the patient is placed in the knee-elbow position with 
the back horizontal, and the towel is idaced over the patient’s back so that the operator 
can palpate the midline of the back through the towel. This maneuver helps considerably 
in directing the needle into the sacral canal. The exact location of the hiatus is identified, 
and the 19 gauge needle with sty'let is inserted through the hiatus into the canal. The 
needle is then introduced almost up to the hub. During this penetration it is important 
to keep the direction in the midline and it is also important to moderately' depress the huh 
of the needle so that the tip of tiie needle travels close to the anterior surface of the 
posterior sacral wall. When the needle has penetrated to most of its length, its tip will 
meet the curving sacral wall and can be felt to impinge against it. This sign definitely 
verifies the presence of the needle in the caudal canal. Keeping the tip of the needle close 
to the posterior sacral wall also acts as a .safeguard against the accidental penetration of 
a low-lying dural sac. The sty'let is then removed, the 30 c.c. sy'ringe attached to the 
needle and the plunger withdrawn. If spinal fluid is withdrawn, the procedure is aban- 
doned. This happened twice in my' early' experience w'ith caudal anesthesia but it has not 
happened since I have been careful to keep the needle close to the posterior sacral wall. 
Frequently' a drop or two of blood will be aspirated into the sy'ringe but this may' be safely 
ignored so long as there is no steady' flow indicating that the needle lies intravascular. 
The syringe is then removed and filled with 10 c.c. of mety'caine solution which is injected 
slowly' through the needle under only moderate pressure. The patient is kept in the knee- 
elbow position to this point in the i)rocedurc. The sy'ringe is now detached from the needle 
and the patient xflaced on her left side again w'ith the knees flexed and the needle remain- 
ing in the caudal canal. Several minutes are allowed to elapse during which time the nurse 
constantly' palpates the radial artery' and checks the patient's pulse. Any' accident from 
the injection will be manifested first by a rapid, weakening pulse. So long as the pulse 
remains normal, one may feel sure there are no complications and it is absolutely' necessary' 
to impress this fact uimn every' delivery' room nurse. After several minutes observation 
the patient is requested to move her toes. If .she can move her toes and there is no sensa- 
tion of numbness, another 10 c.c. of metycaine are injected after aspiration reveals no 
fluid, 'fhe patient .should feel no sensory' changes in the feet several minutes after the 
first 10 c.c. have been introduced. If she docs, it is wise to defer the second 10 c.c. and 
look for motor weakness in the legs, which would suggest intradural injection although 
this would be very' unlikely' after the previous ])rccautions. However, it is advisable to be 
overcautious with caudal anc.sthesia. Several more minutes are allowed to elapse after the 
.“ccond injection, when a third 10 c.c. arc injected after a negative aspiration test. Fol- 
lowing this final 10 c.c. injection, the needle is immediately' withdrawn and the patient 
placed flat on her back, 'fhe i)atient has been having painful uterine contractions during 
the administration but by the time she is turned on her F>ack the pains are somewhat dull. 
She is usually conscious of one or two contractions after being placed on her back but this 
discomfort is usually confined to a small area immediately' above the .symphysis pubis. 
Contractions continue thereafter painle.‘-sly and typical caudal anesthesia develops com- 
pletely, ten minutes or so following relief from contraction pain. Anesthesia lasts approx- 
imately one hour, which is more than enough time to drape the patient and carry' out the 
delivery and repair. 

Many' patients may be kept on their side for the im-ertion of the needle and the 
injection of the entire 30 c.c. of solution, but I prefer the knee-elbow jio.'-ition for the 
initial part of the procedure for two reasons: First, I find it easier to insert the needle 
properly' and quickly in this position. Second, 3 think unilateral ane.sthc.sia is les.s likely' 
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to develop if the first 10 c.c. are injected in the knee-elbov* position. To the uninitiated it 
vfill seem an awkward position for the patient, but the fact is that the needle insertion 
and the original injection can usually be accomplished between two contractions so that 
the patient experiences no discomfort while in this position. 

Time of Administration 

Although a few multiparas and the occasional primigravida may be delivered spon- 
taneously under caudal anesthesia, its field of greatest usefulness is that of operative de- 
liverj'. The practice of elective outlet forceps delivery with perineotomy is not endorsed 
by all obstetricians but the defense of such a routine is beyond the scope of this commu- 
nication. However, it must bo emphasized that the obstetrician who does not do elective 
forceps deliveries cannot use caudal anesthesia. The self-styled specialist who practices 
on the fringe of the specialty should not do elective forceps or use caiidal anesthesia. If 
he does, both he and his patients will, soon or later, regret it. 

Most of my patients are given a combination of heroin and hyoscine, hypodermically, 
as an analgesic before the terminal stage of labor is reached. In general, when the head 
has reached the perineal floor and the cervix is fullj' dilated, the caudal anesthesia is ad- 
ministered. In certain cases the anesthetic maj' be given before this stage is reached. 
Under certain conditions caudal anesthesia will markedly accelerate the latter part of the 
first stage of labor. If the patient is in hard labor and the head is deep in the pelvis, 
if tbe cervix is at least 5 cm. dilated and thin and if the membranes are ruptured, the 
cervix will often disappear and retract within a few minutes after the administration of 
caudal anesthesia. It is absolutclj" essential that the above conditions be present before 
caudal anesthesia can be expected to bring about this rapid cervical dilatation and com- 
pletion of descent. 'When caudal anesthesia is administered in one 30 c.c. dose, as de- 
scribed above, to a patient in which the conditions just enumerated are present, her total 
labor is definitely shortened, I frequently use caudal anesthesia under these conditions 
with very gratifying results, particular!}' in multiparas. This practice must not be con- 
fused with the practice of administering caudal anesthesia promiscuously under any cir- 
cumstances or at any stage of labor, primarily to relieve the pains of labor, as advocated 
by the promoters of continuous caudal analgesia. 

Conclusions 

The advantages, rishs, and limitations o£ caudal anesthesia in obstetrics 
were pointed out in 1939 .® Since that report, the advantages of the principle 
have been widely publicized in both scientific and lay journals so that there 
is no need to re.sunnnarize them. Unfortunately, tlie ‘ ‘ moonshees, ’ in their recent 
prolific publications, have either failed to recognize or failed to divulge the 
limitations of the principle. Such uncritical, overenthusiastie reporting na- 
turally met Avith resentment in the trained and sage obstetric Avorld. How- 
ever, it must be recognized that under certain conditions caudal anesthesia is 
useful and should be an integral part of the armamentarium of the obste- 
trician Avho knoAVs Avhen to use it and Avhen not to use it. 

The employment of any procedure in private practice without trained 
assistance is an accurate criterion of its practicability. The present report 
reA'^eals my experience Avith terminal caudal anesthesia attempted in 320 cases. 
In two cases administration Avas abandoned because the caudal space could not 
be penetrated. In tAvo other eases supplementary anesthesia vms necessary. 
In the 316 eases remaining, the procedure Avas completely satisfactoiy Avith 
no maternal or fetal complications. This series does not represent my initial 
experience Avith caudal anesthesia. In my earlier experience the percentage 
of failures was significantly higher, indicating that the administration is tech- 
nically difficult and that practice and experience are essential for satisfactory 
results. HoAvever, I knoAv that any other obstetrician can attain the same 
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gratifying results. The only requisites are that he have patience and that 
he he a trained obstetrician. The obstetrician can master the technique of 
caudal anesthesia in a comparatively short time, but the anesthetist cannot 
become an obstetrician in that same short time. 
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A QUADRIOVULAR QUADRUPLET PREGNANCY- 

B. P. WAT.SON, M.D. (Edtn.), P.R.C.S. (Edin.), P.A.C.S., F.R.C.O.G. 

New York, N. Y. 

(From the Sloane Hospital for Women J 

T he exact incidence of quadruplet pregnancy is variously stated according 
to the method adopted in trying to arrive at it. Heslin suggested that it is 
determined by the following ratio ; tivins occur 1 in 80 births, triplets 1 in 80* 
(wliich is one in 6400 births), and quadruplets 1 in 80* (which is one in .522,000 
births) . 

In a five-year period, 1 924 to 1928, ITeriistein and Pflatz found a ratio of 1 
in 783,041 births in Germany. The Statistical Bulletin of the Metropolitan 
Life Insurance Company for i\Iay, 1944, quotes figures which show that the inci- 
dence of quadruplet births in the United States for the years 1933 to 1941 
inclusive ivas 1 in 502,230 births, I am informed by Mr. Duffield, Director, 
Bureau of Records and Statistic.s, that there is no record of the birth of quad- 
ruplets in New York City prior to the present one. Their occurrence is' thus 
of sufficient rarity as to justify the presentation of an individual case. 

The Mother . — The mother was first .seen by me in .Tune, 1943. She was then 27 years of 
age; she had one cliild, a boy, 5^4 years of age. She had liad one otlier pregnancy wlncli 
ended in early abortion in 1941. There was no febrile reaction following this but she had 
not felt well since. Her principal complaint was more or less constant pain in the lower 
abdomen, which became greatlj' aggravated ten or twelve days following menstruation. 
This pain continued until the onset of the next period, at which time it became still more 
severe and was present on both sides. The pain was so incapacitating that .she could not 
continue her occupation as a dancer and was forced to slay in bed for the first two days 
of menstruation. The menstrual i)eriods occurred regularly every twenty-four daj’s and 
lasted for fi\e or six days. 

There was no history of multiple birlhs in her family. 

In gener.'il physique the patient was 5 feet 5 inches in height, small and slender, 
weighing 118 pounds. General examination of cardiac, respiratory, and excretory systems 
was entirely negative. Pelvic examination revealed a good pelvic floor, deei) vagina, 
jiarou.K, noncatarrhal cervix, directed downward and backward. The uterus was anteverted, 
freely mobile, sliglith’ above aver.age in size, and ratlier firm in consistence. Both ovaries 
were easily palpable, freel.v mobile, firm in consistence, not enlarged but more sensitive 
than usual. No nodulation suggestive of endometriosis could be felt through any of the 
vaginal forniees. 

Patient had consulted several doctors for relief of her pain and had been treated with 
all sorts of sedatives and practically every' known hormone without benefit. 

After seeing and examining her I made the following note; “It is difilcult to ac- 
count for the pain unless on the basis of sclero.si.s of the ovaries, affecting ovulation and 
corpus lutuem formation, or, possibly, of adenomyosis of the uterus. The only' operative 
treatment one could suggest would be presacral sympatliectorny' or possibly hysterectomy'. 
Advised against either of these until she has giien licrself the chance of at least one 
more pregnancy.”' It is intere.sting to note that in the six months following tiie delivery 
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of the quadruplets the patient has experienced the same type of pain, though in much 
lesser degree. It non* diminishes as menstruation approaches and is only slight during 
the actual period. Is it possible that this pain, beginning at the time of ovulation, is 
indicative of the ripening and rupture of multiple follicles and its continuation to the 
formation of miiltiple corpora lutea rvith the threat, or hope, of further multiple preg- 
nancies if opportunity offers? 

In any case, the patient took my advice for, on Nov. 2, 1943, she reported that her 
last menstrual period had been on July 24 and that she rvas pregnant. 

The Pregnancy. — ^Last menstrual period began July 24, 1943, and the calculated date of 
delivery rvas April 31, 1944. The actual date of delivery was March 29, 1944. 

MHien seen on November 2, which was fourteen and one-half weeks after her last- 
menstruation, she gave a history of having had slight spotting of blood at the fifth week 
and intermittent brownish discharge until the middle of October. She had had inter- 
mittent abdominal pain for the past two months. 

Examination showed a soft, rounded, fluctuant swelling reaching to the umbilicus. 
No fetal heart sounds could be heard; no ballottenient could be elicited. The cervi.v was 
soft and situated high in the pelvis. 

On November 8, when she was just over fifteen weeks pregnant, my note was as 
follows: “Uterus to above umbilicus; evidently contains a great deal of fluid as it is 
quite fluctuant. Uterine souffle is heard but no fetal heart sounds. No ballottenient ob- 
tained. There is certainly hydramnios and probably a multiple pregnancy.” 

On November 19 her weight was 133 pounds. Blood pressure was 110/70. The uterus 
rose to halfway between umbilicus and ensiform cartilage, and she was very uncomfortable. 

The enlargement and discomfort increased, making it difficult for her to attend to 
her household duties, so on December 7 she was admitted to the hospital to rest for a feu- 
days. She was then four and one-half months pregnant and the abdomen was as large as 
u-ith a normal term pregnancy. An x-ray taken at tliis time .showed “the skeletal struc- 
tures of at least four feti” (Figs. 1 and 2). Fetal heart sounds could now be heard. 

She returned home but had to rest a great deal. She had occasional feelings of faint- 
ness when on her feet, and the intermittent abdominal pain continued. Her discomfort 
ultimately became so great that she was admitted to the hospital on .January 29 for com- 
plete bed rest. The pregnunej- was then in its twenty-seventh week. It was noted that 
she was dyspneic and tired; there was mild ankle edema, no hjqiertension. Four fetal 
hearts could be heard on auscultating over the four quadrants of the abdomen. From 
then on she was continiiousl 3 ’' confined to bed until she went into labor on March 29, 1944, 
which was tliirij'-five and one-half weeks from the time of lier last menstrual period. 

To the foregoing a few more details maj- be added. Her weight increased from 118 
pounds before pregnanc.y to 154 pounds a week before deliveiy, a total increase of 36 
pounds. Her blood pressure was low throughout, var.ying from 96/70 to 130/SO just before 
delivery. On most daj-s it was 110 to 116 sj-stolic and 70 to 80 diastolic. The urine was 
albumin-free throughout. There was no general edema although there was slight puffiness 
of the ankles before she was confined to bed. Her abdominal girth, at the level of the 
umbilicus, was 4614 inches, a week prior to deliveiy. The red blood count continued good 
throughout. Four daj-s prior to deliverj’’ it read: hemoglobin, 14 Gm. (97 per cent); 
red blood cells, 4,560,000. 

For the last four weeks of the pregnaner- our residents and nurses recorded the rates 
of the four fetal hearts, which could be easilj- distinguished from each other in the four 
quadrants of the abdomen. It is interesting to. note that the rates varied considerabh- 
and did not show anj-- constant ratio to each other. 


Fetal Heart Fates at Various Intervals in Last Honth of Pregnancy 


138 1 

1 130 

129 1 

1 195 


1 138 

126 1 

1 142 


148 1 

1 128 

136 

]132 

122 ] 

1 166 

130 ] 

i 138 ■ 



Delivery Notes. — hlultiple pregnancy, multiple birth; thirty -five and one-half weeks. 
A: Vertex, L. O. A. 

B : Frank breech, L. S. A. 

C: Vertex, L. O. A. 

D : Franlc breech, R. S. A. 

Mcdiolateral episiotomy with repair. 
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At intervals in the last month the uterus was irritable and she leaked fluid intermit- 
tently; this increased considerably during the last week of her pregnancy. On March 19 a 
large piece of tissue was passed per vaginam. Examination of this showed it to be degen- 
erated decidua. 

About 3 A.M. on March 29, thirty-five and one-half weeks after the last menstrual period, 
contractions at five-minute intervals were noted. The patient was observed oyer a period of 
five hours, during which time the contractions became more intermittent and irregular. 

Eectal examination at 8 a.m. revealed the cervix to be almost fully dilated with only a 
small part of the anterior lip remaining; the vertex of Baby A was at the spines. 



Fifj. 1. — X-ray taken at four and one-half months fretouched). 


She was taken to the delivery room, was given yjr,Q grain of scopolamine and 2 c.c. 
hykinone intramuscularly, and prepared for dclivcrj*. Vaginal examination confirmed the 
rectal examination of eight o’clock. At 30:30 a.m. the first sac was ruptured. Baby A pre- 
sented by vertex, L. O. A. After short, very irregular contractions, over a period of twenty 
minutes, with bearing-down clTorts on the i)art of the patient, the head descended to the pelvic 
floor, and following a right nicdiolateral cpisiotomy she .spontaneously delivered a normal, 
lusty female infant. Time: 10:52 a.m. 

Following delivery of Baby A, the tone of the uterus imjiroved considerably'. She was 
given a few whiffs of nitrous oxide and oxygen and the second sac was ruptured at 10:50 a.m- 
> Baby' B presented as a frank Imeech, L. B. A. After several contractions the breech 
descended to the pmlvic floor and delivery' of a lusty male infant occurred at 11:03 a.m. 

Examination then revealed Baby' C presenting .as a vertex. The third sac was ruptured 
at 11:13 .v.M. 
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Uteiine tone^ momentarily, -nas poor and the ceivix closed do\vn to about three fingers’ 
dilatation. Several good contractions followed, and Baby C delivered as a spontaneous 
L. 0. A. at 11:18 A.M. 

The fourth sac was ruptmed at 11:21 a.m. and Baby D presented as a frank bieech, 
E. S. A. 

IJteriae tone improved considerably. The bieech descended to the pelvic floor and 
spontaneous delivery ensued of a noimal, but somewhat smaller, female infant. This last 
baby cried rather feebly but improved rapidly. Time: 11:23 a.m. 

A half cubic centimeter of pituitrin was administeicd following the biith of the last 

baby. 



Fig’. 2. — X-iay taken at se\en and one-half months (retouched). 
r> 

The uterus conti acted down firndy; the placenta and membranes sepaiated promptly 
and the third stage was concluded within seien minutes of the birth of last baby. Time: 
11:30 A.M. 

Estimated blood loss: 200 cubic centimeters. 

Total duration of second and tliiid stages of laboi was one hour. 

Another % c.c. of pituitrin was administeied intramuscularly and 1 c.c. of ergotrate 
intravenously. The tone of the iiteius wuis excellent. An infusion ivas started and later 
the normal saline wms leplaced with blood. Blood pressure wms 120/80 at the beginning 
of the second stage and 130/90 at the end of the labor. A sandbag was placed on the 
abdomen as a precaution against dilatation of the abdominal veins. The episiotomy wound 
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was repaired with No. 0 chromic catgut. The anesthetic used was nitrous oxide and 
oxygen^ which was given intermittently in small amounts as occasion demanded. 

Placenta and Membranes . — The placental mass was rectangular in shape and evidently 
formed by the fusion of four separate units between which are definite clefts, whicli show on 
the maternal surface (Fig. 3). The color is uniformly dark brownish red. There is a notable 
absence of infarcts. On the fetal surface each cord is attached eccentrically within its indhdd- 
ual amniotic sac. The cord vessels do not pass across the partitions. (Fig. 4.) 

The whole placenta measured 37 cm. in length, 23 cm. in width, and 3 cm. in thicknc.^s. 
It weighed 1,900 grams. Size: 15 b}' 9 by 1% inches. Weight; 4% pounds. 

Microscopic examination of the placental tissue revealed nothing abnormal. Sections 
through the individual partitions between the sacs showed that each was made up of amniotic 
walls on each side with chorionic membrane between. The latter contained degenerated 
chorionic villi. (Fig. 5.) 

All of these characters establish the case as one of quadriovular quadruplet pregnancy. 



Fig. 3. — Maternal a-spcct of placenta. Note the definite clefts dividing it into four .“eparate 

areas. 


The JiaVics . — There were three females and one male. As already stated, examination 
of the placenta and membranes indicated that each was developed from a separate ovum. 
They arc, therefore, quadriovular quadruplets. Dr. Harrj' .T. Cohen, the pediatrician 'vho 
has taken care of them since they left the liospital, reports that, at 7 month.s of age, they 
have no striking re.=emblanccs and can easily be distinguished from one another. 

The preponderance of females is in conformity with the statistics of plural births. In 
the Statistical Bulletin of the ^Metropolitan Life Insurance Company of May, 19-14, it is 
stated that “Tlie ratio of females to males at birth appears to increase as the number of 
children bom at one confinement increases. For .single births there arc 94 females boni for 
every 100 males. For twins the figure rises to 97 per 100 males. In the higher order of 
plural births the sex ratio is reversed, and females are in the majority. For triplets there are 
301 females born for every 100 males, and for quadruplets the ratio is as high as 1.50 to 300. 
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Fig-. 5. — Cross section of the monibranes between two of the amnlotic cavities. Note 
the amniotic lining to each sac wltli the layer of chorion with degenerated villi covering it. 
The two chorionic surfaces are separated artificially in the preparation of the specimen. 
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Tlie weights ot the babies at birth were as follows : 

Baby A, female, 2,270 grams (5 pounds) 

Baby B, male, 2,270 grams (5 pounds) 

Baby C, female, 2,160 grams (4 pounds, 12 ounces) 

Baby D, female, 2,200 grams (4 pounds, 13 ounces) 

After small initial losses, all of them had regained their birth weight by the eighth day, 
and thereafter they continued to gain so that on discharge from' the hospital on the forty- 
eighth day they weighed, respectively: 8 pounds; 7 pounds, 11 ounces; 8 pounds, 4 ounces; 
and 7 pounds, 6 ounces. 

At 7 months they weighed: 17 pounds, 13 ounces; 16 pounds, 1 ounce; 17 pounds, 1 
ounce ; and 16 pounds, 4 ounces. 

All the babies were perfectly developed except Baby C who had a defect of the right 
ear with atresia of the external auditory canal. I am informed that a paternal aunt has 
a similar congenital anomaly. 

All showed a fall in hemoglobin and red blood cell count following birth, and all had 
a moderate degree of anemia at the time of discharge from hospital. The hemoglobin per- 
centages then were, respectively; 63 per cent, 54 per cent, 62 per cent, and 66 per cent. The 
red cell counts were: 2,240,000; 2,200,000; 2,400,000; and 2,540,000. 

The babies were kept in incubators for a few days and then in ordinary cribs in the 
premature nursery. None were breast fed. All were on the usual formula for children of 
their weight. All were given iron in the form of ferrous sulfate. 

At seven months the hemoglobin of each was 75 per cent. Tlie children had developed 
normally both physically and mentally'. Tlie boy' and one of the girls each had two teeth. 
The boy' was the most active and energetic of the group. He could crawl on hands and 
knees the length of the crib. 

Dr. Philip Levine was greatly interested in determining the blood types of the mem- 
bers of the family'. He reported them as follows: 



Group 

Anti-Bh 

Anti-Bill 

Er 

Father 

Oil 

Pos. 

Pos. 

Neg. 

Mother 

OMN 

Pos. 

Neg. 

Pos. 

Baby A 

OifN 

Pos. 

Pos. 

Pos. 

Baby B 

OM 

Pos. 

Pos. 

Pos. 

Baby C 

OM 

Pos. 

Pos. 

Pos. 

Baby' D 

o:m 

Pos. 

Pos. 

Pos. 

The father 

is homozy'gous for the Rh factor because he is negative for 

Hr. Accord- 


ingly', his genotype is EhjKh,. The mother is Rh; and this ty'pe behaves genetically' like a 
homozy'gous Hr. All offsprings must therefore be heterozy'gous for the Rh factor.®, i.e., 
Rh,Rh, and this is exactly' what is shown by the results. 

Comments 

The successful outcome of this case, I believe, is due to the bed rest and quiet this 
piatient had in the last two months of her pregnancy'. There was uterine irritability' all 
through this time aud toward the end there ivas leaking of fluid like liquor amnii and even 
the exinilsion of a jiiece of degenerated decidua. Under these circumstances I believe 
labor would have set in much sooner had .she not been kept at rest. Whether the fluid 
was really' liquor amnii or not, I cannot be certain, but we do know that each amniotic sac 
was ajiparcnth' intact at the time of labor. The origin of the fluid may', therefore, have been 
extraovular, so-called hy'drorrhea gravidarum. 

The ease of the labor is noteworthy. Uterine tone was fairly' good throughout, in- 
creasing as each successive baby' was born. All of the amniotic sacs were ruptured arti- 
ficially as soon as the uterus contracted down following the delivery' of the preceding child. 
The cpisiotomy' minimized fetal trauma. In spite of the size of the placenta it separated 
and was expelled xwoniptly and there was a minimal loss of blood. 

There was no postpartum shock or fall of blood pressure following tlie delivery', m 
fact the blood pressure was higher at the end of labor than it had ever been during tlie 
pregn.ancy'. 

The puerperium was uneventful. Uterine involution was slower than average, tne 
fundus being still palpable above the pelvic brim at the end of the second week. At the 
end of two months the uterus was of average size and in good position. The tone of the 
abdominal mu.scles has never )>een fully' restored. 



A PERITONEAL STAINING TECHNIQUE FOR EXTRAPERITONEAL 

CESAREAN SECTION 


jMajor Gkorcje a. Bourgeois, "M-C., Army of the United States 

{From the Section of Ohstctrics and Gtpiccology, Surgical Service, AAF Fegional Station 

Hospital, Mitchel, Field, N. T.) 

E XTRAPERITONEAL ccsaroaii section is steadily gaining acceptance as the 
procedure of choice for abdominal delivery of potentially or actually 
infected parturients with obstructed lahorP''® In spite of recent improvements 
in technique the operation remains difficult, and experienced operators may 
encounter trouble in ])erforming it. 

The commonest teehnical error, inadveidcnt puncture of the peritoneum, is 
corrected by ligature or suture. Subsequent dissection of the peritoneofascial 
flap is then complicated by a weak area liable to secondary rupture. Repair 
of the rent decreases the size of the flap, requiring compensatoiy dissection to 
provide room for dclivciy of the infant. 

A peritoneal staining technique was conceived of to facilitate dissection 
of the peritoneofascial flap, and to aid in preventing injury to it. To accom- 
plish this the flap is stained before its dissection by introducing dye into the 
peritoneal cavity. The stained peritoneum provides, in contrast to the unstained 
heniia-like sac sometimes difficult to locate or easily lost, a landmark to guide 
dissection of the peritoneofascial flap from the bladder. 

Properties considered in selecting a dye for this purpose were (1) low 
general toxicity, (2) absence of untoward peritoneal reaction, (3) staining 
ability, and (4) availability. Plienolsulfonphthalein and methylene blue were 
chosen for experiment. The staining reaction of plienolsulfonphthalein was 
weak in the first clinical trial, and in subsequent, operat.ions methylene blue 
was found to be more satisfactory. 

Peritoneal Staining Technique 

After propiiralion of tlic vagina anil sterile vaginal examination, the urinary bladder 
is emptied by catheter and refilled with about 250 c.c. of 0.001 per cent phenolsulfonphthale;n 
solution.* The catheter is left in the bladder. A midline incision is made down to the 
transversalis fascia which is stripped by blunt dissection from the undersurface of the recti 
muscles. A small opening is tlien made into the peritoneal cavity at the extreme upper 
pole of the incision. Through this opening a soft rubber catheter, to which a syringe con- 
taining 5 c.c. of 0.5 per cent aqueous methylene blue solution has been attached, is inserted 
into the peritoneal cavity toward the bladder. Any free peritoneal fluid is aspirated. The 
bladder is then emptied and the dye injected over its peritoneal surface. Injection is per- 
formed slowly with simultaneous manipulation of the catheter tip through the transversalis 
fascia and peritoneum to bring the dye in contact uuth all of the future peritoneofascial flap. 
During this procedure the edges of the peritoneal opening are elevated by an assistant to 
prevent overflow of dye onto extraperitoneal tissues. When injection is completed the catheter 
is withdrawn. The peritoneum is then closed transversely u-ith a continuous suture of fine 
chromic gut and the transversalis fascia longitudinally with a continuous suture of the same 
material. Occasionally the tissues invoh'ed will accept only one layer of suture. The resulting 
sharply demarcated blue peritoneum guides subsequent dissection of the peritoneal flap. 

‘The 0.001 per cent plienolsulfonphthalein solution is prepared hy adding to 250 c.c. of 
sterile distilled water 24 mg. of plienolsulfonphthalein and 30 Gm. of sodium bicarbonate, 

• Both solutions are sterilized by autoclaving. 
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Report of Oases 

This technique has been employed in ten cxtraperitoneal cesarean sections. 
In general the indications for extraperitonea] section set forth by Cosgrove 
and Norton^ have been followed. These are (]) previous vaginal examination 
or attempts at delivery, (2) clinical evidence of infection, (3) duration of labor 
in excess of twenty-four hours or (4) duration of membrane rupture in excess 
of eight to twelve hours. In Cases 3 and 7 the cxtraperitoneal route was em- 
ployed eleetively to augment experience with the staining teclmique. 

Case 1. — A 2G-year-ol(3 primigravija, 5 feet tall and weighing 171 pounds, was‘llr.«t 
seen on March 22, 1943. Since she was only four weeks from term, no pelvic e.xamination 
was done. Overriding of the fetal head was noted two weeks later. \Vlien the patient entered 
the hospital in early labor, roentgenologic examination disclosed a small gjmecoid pelvis with 
evidence of cephalopelvic disproportion. After 19 hours of strong labor and 12 hour.s of 
membrane rupture, her temperature rose to 101.6® F. The cervix was 7 cm. dilated and the 
head gave no promise of engagement. On April 28, 1943, an 8-pound, 6-ounce male infant 
was delivered by cxtraperitoneal cesarean section. The patient experienced one day of 
morbidity,* her highest temperature being 102° F. Both mother and infant left the hospital 
in good condition on the sixteenth postoperative day. 

Case 2. — A 21-year-old primigravida, 4 feet 10 inches tall, was first seen at thirty-five 
weeks’ ge.statiori. No pelvic examination wiis performed, but a note was made that roentgeno- 
logic examination of the pelvis .should be made if the hetid was unengaged at the onset of 
labor. Such examination revealed a small gynecoid-android pelvis with much molding of the 
unengaged head. iVith unsatisfactory progress during 27 hours of labor and 9 hours of 
membrane rupture, cxtraperitoneal cesarean section was performed on hlay 5, 1943, with 
delivery of a 7-pound, 2-ounce male infant. The patient experienced one morbid day, and 
was discharged from the hospital in good condition on the fifteenth postoperative day. 

Case 3. — A 3o-year-old secundigravida, whose first pregnancy three years' previously had 
terminated in spontaneous birth and neonatal death because of cerebral hemorrhage of a 
6-pound 9-ounce infant, entered the hospital in early labor. Clinically her diagonal conjugate 
had measured 9.5 cm., and x-ray had disclosed a platypclloid pelvis. After 10 hours of 
moderate labor without promise of engagement of the overriding head, pregnancy was 
terminated on "May 22, 1943, by cesarean section, by election of the cxtraperitoneal type. The 
infant weighed 6 pounds, 10 ounces. The patient experienced no morbidity; both she and 
her infant left the hospital in good condition on the twelfth postoperative day. 

Case 4. — A 3,5-year-old primigravida was noted during her prenatal course to have a 
small gynecoid pelvis. Going into labor at thirty-nine weeks’ gestation with a frank breech 
presentation, she made satisfactory progress until the cervi.x was completely dilated, after 
which the breech failed to advance during a nine-hour period. After 36 hours of labor with 
an equal period of membrane rupture, cxtraperitoneal cesarean section was performed on 
July 14, 1943, with delivery of a 6-pound 2-ounce female infant. The patient c.xperienced 
two morbid days, her highest temperature being 101° F. Both she and her infant were dis- 
charged from the ho.spital in good condition on the eighteenth postoperative day. 

Ca.se 5. — A 25-year-old primigravida, 4 feet 10 inches tall, with a small gjmecoid pelvis 
by both clinical and x-ray examination, failed to engage the head after 27 hours of labor 
and eight hours of membrane rupture. An 8-pound 12-ouncc male infant was delivered by 
cxtraperitoneal cesarean section on .\ug. 14, 3943. The patient experienced two morbid day.s, 
her highest temperature being 101.2° F. She and her infant were discharged in good condi- 
tion on the thirteenth jiostoperativc day. 

Case 6. — A 33-ycar-old primigiavida with an app.arently adequate gr'nccoid pelvis by 
both clinical and rontgenologic examination went info labor at term. A better than average- 
sized fetus pre^ented in right occipitoposterior. After 40 hours of labor and 2S hours of 
membrane rupture, the cervix, although well ellaced, was only 3 cm. dilated, and the liquor 
amnii had become foul. The lower uterine .segment was tender, and so thin that the infant’s 

•Morbidity Standard: Temperature 100.4°F. or above on any day exciuding tlic first 
twenty-four lioilrs .after delivery. 
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/ Plate I. — The stained peritoneofascial flap is elevated from the lower uterine segment. 

The bladder appears at the inferior angle of the incision. (Engravin.g from Official Photo- 
graph, U. S. Army Air Corps, Base Photo Section, Mitchel Field, N. Y.) 
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chill and anterior arm could be easily iialpated through the abdominal wall. A 9-pound 
C-ounce male infant was delivered by extrapcritoneal cesarean section on Oct. 3, 1943, Dur- 
ing its dissection the peritoneofascial flap was inadvertently torn by traction. A velvety 
smooth blue peritoneal surface presented through the rent. There was no detectable free 
fluid and no escape of raelhylene blue onto the extraperitoneal tissues. The tear was im- 
mediately repaired. Tlie patient exiierienced four morbid days, her liigliest temperature 
being 102.4° D., and she was discharged with her infant in good condition on the seventeenth 
postoiierative day. 

Case 7. — A 26-ycar-old primigi-avida, 4 feet 10 inches tali', presented a small platypelloid 
pelvis with diagonal conjugate of 9 cm. on antepai-tum pelvic examination. After 17 hours 
of moderate labor during wliicli the head persistently overrode the symphysis, an S-pound 
G-ounce male infant was delivered on Oct. 30, 1043, b}- the abdominal route, by election of 
extraperitoneal type. The patient experienced two morbid days, her highest temperature 
being 102.4° F. Slie was discharged from the hospital with her baby on the thirteenth post- 
operative day. 

Case 8, — A 21-year-old primigravida with a gynecoid-android pelvis went into labor 
at forty-five weeks’ gestation by date. After SO hours of labor, of which 56 hours were 
considered elTectual, and after 33 hours of membrane rupture, the liquor aninii was becoming 
foul. The cervix was 4 cm. dilated. A 7-pound 31- ounce male infant was delivered on Nov. 
29, 1943, by extraperitoneal cesarean section using 2.5 c.c. of methylene blue solution. The 
peritoneofascial flap was incompletely stained, and accidentally punctured in an unstained 
area. The puncture was immediately repaired. The patient experienced two morbid days, 
her highest temperature being 103.8° F., and was discharged in good condition, together with 
her infant, on the thirteenth postoperative day. 

Case 9. — A 23-ycar-old primigravida at term presented an unengaged head after 38 
hours of labor and an equal duration of membrane rupture. The cervix had remained 6 cm. 
dilated for eight hours. A 7-pound 4-ounce female infant was delivered by extraperitoneal 
cesarean section on April 21, 1944, Becau.se the methylene blue solution was injected in the 
presence of a distended bladder, the peritoneofascial flap was incompletely stained. The 
flap was accidentally punctured, and immediately repaired. The patient experienced four 
morbid days, her highest temperature being 103.2° F., and was discharged together with 
her infant on the nineteenth postoperative daj'. 

Case 10. — ^A 28-year-old primigr.avida at thirty-nine weeks’ gestation entered the hos- 
pital in early labor with a franlc breccli presentation. The membranes had ruptured two hours 
after the onset of labor. The cervix was completely dilated and the breech in midpelvis after 
nine hours of labor. Because no further descent of the breech occurred during the next 
five hours, sterile vaginal examination was performed. It revealed firm soft tissues and a 
gj'necoid pelms which seemed adequate except for a contracted outlet. Roentgenologic ex- 
amination confirmed the latter. During eight hours subsequent labor, the uterine contractions 
became wealcer and less frequent, and no further advance of the presenting part occurred. It 
was explained to the patient, whose husband wjis overseas, and to her mother that choice of 
management lay between breech extraction and cesarean section. The maternal and fetal 
hazards of each were stated. They chose abdominal delivery. After 22 hours of labor 
and 20 hours of membrane rupture, an extr.aperitoneal cesarean section was perfonned on 
July 17, 1944. The infant, whose weight had been judged average prior to delivery, weighed 
4 pounds, 14 ounces. The patient experienced two morbid j)ostoperative days, her highest 
temperature being 101.4° F. She left the hospital together with her infant in good condition 
on the fifteenth postoperative day. 

Case 4 was the first extraperitoneal cesarean performed by one member of the surgical 
staff; it was accomplished with facility. Cases 1, 2, 3, 5, 7, 8, 9, and 10 were performed 
by the writer. There were no bladder or ureteral injuries. Postoperative abdominal distention 
was minimal, nausea was rare, and there was no postoperative vomiting in any case. In no 
instance did evidence of peritoneal irritation develop. The urine of all patients was free 
of methylene blue within forty-eight and usually within thirty-six hours of operation. Post- 
operative morbidity averaged two days. The postoperative hospital stay averaged fifteen 
days. There was neither maternal nor fetal mortality. Six-week and subsequent postpartum 
examinations have shown that all ten patients possess well-involuted and freely movable uteri. 
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Technical Considerations 

The dark blue edge of. the stained peritoneofaseial flap serves as a reliable guide for 
dissecting it from the bladder and uterus. There is clear delineation of the inferior margin 
of the parietovesical peritoneal fold. The latter varies from patient to patient in contour, 
symmetry or lack of it, and level of bladder attachment. The initial incision through the 
transversalis and anterior perivesical fasciae is made transversely about % inch below the 
stained fold. The perivesical fascia is then bluntly dissected from the bladder muscularis 
laterally to the point of junction of the bladder, uterus, and stained uterovesical fold of 
peritoneum. The latter constitutes a landmark for accurate incision through the posterior 
perivesical and anterior periuterine fascial layers, exposing the anterolateral aspect of the 
lower uterine segment. Dissection to the same degree is repeated on the opposite side of the 
bladder. The two anterolateral areas of lower uterine segment thus exposed arc then mado 
continuous by blunt dissection with the finger of the entire uterovesical fold from the lower 
uterine segment. This frees the bladder circumferentially so that it is attached to the 
peritoneofaseial flap only on its superior surface. Gentle traction on these structures then 
permits their complete separation by sharp and blunt dissection. As others have noted, 
division of the peritoneofaseial flap from the bladder in the urachal area usually requires 
sharp dissection. 

Strands of tissue stained by methylene blue may be found in the more adherent urachal 
area, and occasionally in the superolateral areas of the exposed lower uterine segment. Such 
areas present a variegated appearance, however, and are presumably the result of absorption 
of methylene blue into lymphatic channels draining the peritoneum. There is still good con- 
trast between the bladder or uterus and the stained peritoneofaseial flap, and in no instance 
has anatomical confusion arisen because of these areas. 

In three cases the peritoneal cavitj' was inadvertently entered. In Case G the posterior 
fold of the peritoneofaseial flap was accidentally tom by undue traction twenty minutes 
after injection of the dye. The solution had been completely absorbed. In Case 8 where 
an attempt was made to reduce the quantitj- of methylene blue solution to 2,5 c.c., there was 
incomplete staining of the peritoneofaseial flap and it was accidentally opened in the un- 
stained area. In Case 9 the methylene blue solution was injected into the peritoneal cavity 
in the presence of a distended bladder. This resulted first in slight overflow of the solution 
at the site of injection, and second in incomplete staining of the peritoneofaseial flap %Tith 
its subsequent violation. These experiences emphasize the importance of injecting an 
adequate amount of dye solution in the presence of an empty bladder. 

Discussion 

Criticism may be directed at intentional opening of the peritoneal cavity 
in an operation whose primaiy purpose i-s elimination of peritonitis. However, 
the peritoneal incision is placed wliei’c hotli tension on the peritoneofaseial flap 
and likelihood of tearing it during suhsequent dissection are minimal. As an 
added precaution the inci.sion is closed, when possible, in two staggered layei’S. 
Regardless of the manner of closure, no leakage of dye through the peritoneal 
incision has occured in any of the operations performed ; it follows that bacteria 
are unlikely to penetrate in the reverse direction. 

There is a possibility that accidental rupture of the peritoneofaseial flap 
will permit the escape of dye onto the extraperitoneal tissues thus creating 
anatomical confusion. In the one instance where the stained flap was torn by 
undue ti'action twenty minutes after injection of the dye, no dye escaped. It 
had been absorbed within that time. Only further expei-ience can an.swer the 
questions of how long such absorption requires, and what the rc.sult of rupture 
before absorption of the dye may be. 

Contraxy to what one might expect, handling of the stained peritoneofaseial 
flap does not result in staining of gloves, imstiTiments, or the operative field. 

Objection may be made to calling a section perfoi’med by the peritoneal 
staining technique extraperitoneal. Since most reported series of e.xtraperitoncal 
cesarean .scc’^ons include opex’ations whcx*e the peritoneal cavity has been 
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violated, and since the purpose o£ extraperitoiieal operation in regard to the 
patient’s welfare is accomplished in spite of such violations, tliere is some 
argument for classifying the peril oneal staining technique with other extra- 
peritoneal operations. It is si^ggested that techniques Avhere the peritoneum is 
deliljerately opened and then closed, such as that of Aldridge^ and the one 
described here, might be termed pseudoextraperit oneal. This would distinguish 
such operations from both the true cxlraperiloncal operations and those pei*- 
formed by peritoneal exclusion. 


Summary 

A peritoneal staining tcclmique to facilitate recognition of the peritoneo- 
faseial flap and aid in preventing its accidental puncture is presented, A 
single small premeditated opening is made into the peritoneal cavity to permit 
injection of dye .substance in the area of the future peritoneofascial flap. Five 
cubic centimeteis of 0.5 per cent aqueous methylene blue solution, introduced 
through the ])eritoneal opening by catheter, has been found satisfactoiy for 
this purpose. It is important that the bladder be empty during injection of 
the dye. The peritoneal incision is closed before dissection of the flap is begun. 
Demarcation of the peritoneum by color provides a reliable guide for dissection 
of the peritoneofascial flap. 

Ten extraperitoiieal cesarean .sections have been performed in this manner 
without maternal or fetal mortality. The peritoneal cavity was accidentally 
entered three times, once because of undue traction on the peritoneofascial 
flap, twice because the flap was incompletely stained. Incomplete staining of 
the peritoneofascial flap occurred in the fii-st instance because the amount of 
dye was insufficient ; in the second because injection of the dye was performed 
in the presence of a distended bladder. There was no injuiy to bladder or 
ureters. Convalescence of all patients was free of any peritoneal irritation 
or postoperative vomiting. All uteri were well involuted and freely movable 
at follow-up examinations. 

Various considerations arising from use of the technique are discussed. 
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PEIlVtARY OARCINOIVLA. OF THE FALLOPIAN TUBE 


J. Ernest Ayre, W. A. G. Baulb, M.D., and P, J. Kearns, M.D, 

jMontreaIj, Quebec 

(From the Department of Ohstetries and Gynecology, Women’s Pavilion, Fioyal Victoria 

Hospital, McGill University) 

T he Fallopian tubes, by repute, are highly resistant to malignant disease. 
Primary tubal carcinoma is one of the most rare of gyneeologie tumors. Less 
than four hundred cases have been reported in the literature to date. Prom a 
eonsecutive series of 30,000 gynecologic admissions to the Women’s Pavilion of 
tile Koyal Victoria Hospital, only two cases were found. In 192.5 it was re- 
marked by S. J. Cameron^ that tliis disease was so rare that many gynecologists 
had never encountered it. It fell to the lot of one of us (W. A. G. B.), to find 
both our eases at operation. 

It occurs chiefly in the cancer age (40 to 60 years) although cases iiave been 
reported as earlj" as the second decade and as late as the eigiith. It is bilateral 
in about one-third of the eases, lilultiple pchue pathology has been found in 
association in most eases, e.g., chronic salpingitis, ovarian c 3 ’'stomata, uterine 
fibroids, etc. 

Some authors have expressed the view that salpingitis was a precursor of 
tile disease, predisposing to its onset. In opposition to this opinion, it may be 
reasoned that salpingitis is the commonest tubal disease while malignancy is the 
most rare. Tlierefore, there must be otlicr more potent etiological factoi-s con- 
cerned in its pi'oduction. The a.ssociated inflammatoiy features in this case are 
mo.st interesting as will be shown later, 

Accox’ding to Doran^ the presence of the tumor itself maj’’ produce a chronic 
inflammatory reaction, which max' close the tube and simulate a hydi’osalpinx. 
This proves to be a defense mechanism slowing the spread via the tubal ostium. 
In addition, pressure within the closed sac produces pain which should cause the 
patient to seek medical advice at an earlier date. When the tube is open there 
maj' be no .s 3 ’m]) 1 oms until the abdomen begins to enlai'ge because of ascites and 
peritoneal mela.stases. 

In an effort to explain the relative infrciiuency of tubal as compax’cd vdth 
endometrial cancer it is interesting to contrast the two epithelia. Both tissues 
ai’i.se from the Zilullerian duels. The uterine epithelium is extremely active and 
is constantly in a state of flux, blossoming forth so i-esplendent in re.sponse to the 
ovarian growth and sccretoiy hormones, only to wilt and die quickl.v on the 
sudden withdrawal of its nourishing .stimulus, at the tei-mination of its 511014 
fruitless c.vcle It undei-gocs tremendous hj'pcrtrophj" during pregnanc.v and is 
exposed to much more in.iuiy and rapid transfoi’mation than is the tubal mucosa. 
In contrast, the tubal epithelium is quite inactive and is well protected. Al- 
though it reacts to the cyclic changes of menstmation, the.y arc insignificant. 
There is no monthly desquamation to he followed b,v rapid regeneration, and 
even during pregnancy the tubal muco.sa altei?i little. Therefore, it ivoiild seem 
that these conditions produce a situation which offers .scant oppoHunil.v for 
cellular overgrowth, hypcrjilasia. or unusual cj-tologie activitj-. 

IOC 
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lAHieii found in its early stages, the tumor may be represented merely by a 
firm nodular thickening resembling an olive or a sausage enclosed within an 
intact tubal wall. In some cases a hydrosalpinx or a hematosalpinx may be 
found proximal to the tumor. This association would tend to confuse the diag- 
nosis grossly, suggesting a purely inflammatory condition. 

In the advanced ease the gross appearance is that of a large ovoid mass 
simulating a pyosalpinx except that the external surface is smooth and solid and 
free of adhesions. The tubal orifice may be open, in which case papillaiy pro- 
jections frequently grow out, spreading along the peritoneum, pelvic and ab- 
dominal organs by direct extension. 

"Wlien the tube is sectioned transversely, the center is filled with a thickened 
papillary mass which is friable, hemorrhagic, and necrotic in some areas, grow- 
ing on a fibrous groundwork with connective tissue septa running throughout. 
The tubal wall may be of normal tliickness or it may lie veiy thin over the mass 
due to stretching. ' 

Two microscopic types were originally described by Sanger and Barth, the 
papillary and the papillaiy alveolar. Most cases have been placed in tlie first 
group, the papillary tendenej" being the predominant characteristic, while those 
cases exhibiting a glandular pattern have been relegated to the latter group. 
Some of the more recent authors are in agreement with Liang* who, in 1926, 
following a careful pathologic study of the subject, arrived at the conclusion 
that there was only one type, the alveolar morphologic arrangement represent- 
ing merely a different stage of the process. 

MHiarton and Krock® state that their series of 14 cases sliowed an identical 
histological pattern, with only minor variations in growth and morphologjL 
They state that although it may be true that some tumors are largely alveolar 
and others papillaiy, there is at present no e^ddence that they are inherently 
distinct or that their behaviour is different in regard to malignancy, methods 
of extension, or clinical characteristics. 

The neoplasm has its origin in the tubal mucous membrane. There is a 
tendency at first glance to label the lesion as an adenocarcinoma of the tube. 
But this in incorrect as there are no glands in the tube. Abnormal growth 
merely produces a pseudoglandular picture. Various .stages of metaplasia may 
be obseiwed in any one case. In some areas small papillary grovb;hs replace the 
fine wavy tufts of nonnal mucosa. In these papillae there is little connective 
tissue framework, the growth consisting chiefly of single layei’s of tubal epi- 
thelium, arranged in glandlike pattern, sngge.sting the picture found in adeno- 
carcinoma of the endometrium. The epithelial cells themselves may show no 
abnormal change but the pattern shoAvs malignant disease. Our ease, hoAvever, 
shows malignant cytologj’- as well as morphology. 

In other papillae in Avhich the process is further advanced, there is a heap- 
ing up of epithelium so that it may be several layers thick or may even fonn 
solid nests of cells. The cells become more and more irregular in shape and 
atypical and the nuclei become hyperchromatic. 

Lai’ge overgrovm plicae appear to grow centrally from a notably intact 
wall. The tubal Avail is usually free from invasion. As the papillae enlarge and 
press against each other, they unite to form solid masses of tissue. The alveoli 
are filled Avith hyaline secretion and the papillae tend to lose their indiAndnality. 

]\Iitotic figures, lymphocytic infiltration, and occasional areas of necrosis 
appear. This stage corresponds to the so-called papillary-alveolar type. 
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It should be noted in passing that extensive tubal tuberculosis may produce 
an adenomatous structure strikingly similar to that of malignancy, and careful 
study is necessary to permit an accurate differentiation. 

Case Eeport 

The patient was 51 years ot age, liorn in Canada ot Aryan stock, admitted to the Wom- 
en’s Pavilion of the Bnyal Victoria Hospital on Oct. 10, 1042. She complained of pain of 
an intermittent character in the left lower quadrant, first noticed twelve months ago. TIio 
pain radiated through to the hack and occiusioiially down the left leg. For the past six 
months the severity of attacks had been exaggerated .and one month ago bleeding from hemor- 
rhoids had been noticed for the first time. Menstrual history unaltered. Cycle: 12 by 28 
by 3. No menometrorrhagia, Icucorrhea, or dysmenorrhea. Attacks of pain more frequent 
postmenstrually. Patient had been married nineteen years and had never been pregnant. 
Of interest in her past history was the fact that twelve years ago she underwent an opeia- 
tion to overcome sterility. The patient had been married seven years at this time without 
becoming pregnant. Post operatively she developed pelvic cellulitis and phlebitis necessitating 
hospitalization for three months. Subsequently, a complete recoverj' was made and slic had 
enjoyed good health up to the onset of the present trouble. 

The family history was negative for cancer. 

On examination a tiiin mass was felt in the pelvis on the left side and a laparotomy 
w'as performed. 

At operation a mass the size of a baseball was found in the left tube extending into the 
broad ligament, its surface appearing smooth, convoluted, and congested. The fimbriated 
end of the tube was closed. On the opposite side a .smaller tumor the size of an egg was 
found in the right tube. Both ovaries exhibited a normal appeal ance showing no involvement 
with the tumor growth. A panhysterectomy was performed. 



Fip. 1. — Gross appearance of pelvic organs follow'ing removal. Note the large tumor 
mass on the left side completely enclosed in enormou.sly stretched tubal wall. The smaller 
tumor on the right presented a more smooth and firm consistency. 

Gross examination of the removed organs revealed a normal-sized uterus measuring 
8 by 6 by 4 cm. removed with cervix attached (Fig. 1). One or two marble-sized fibroids 
appeared on the posterior surface of the uterus. The endometrium appeared smooth and 
showed no gross lesion. The left adnexa exhibited a soft spherical tumor measuring 12 cm. 
in diameter, the surface of which consisted of the stretched tubal wall. The fimbriated end 
of the tube was closely bound to the tumor mass and the tubal ostium was closed. The 
left ovary appeared small and discrete. The right tube contained a small tumor located 
in the middle tliird of the tube, the mass appearing ovoid in .shape measuring 0 by 4 cm. The 
right ovary was of normal size and was entirely free of adhesions and induration. Wlien 
the tubal wall covering the larger tumor mass was incised, the tissue appeared soft and 
edematous, somewhat resembling decidual tissue. The tissue cut with a puttylike consistency 
and the outer part appeared quite homogeneous and numerous small spaces were opened up, 
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suggesting a glandular character. Towards the center of the mass, the fibrous stroma pre- 
sented an arborescent appearance some parts of which were quite dense and exhibited a 
yellowish coloration resembling that of a corpus luteum. The smaller tumor exhibited 
similar characteristics except that its consistency was more firm and rubbery and its struc- 
ture was homogeneous throughout. 

Microscopic study of the tubal masses .showed a mixed picture, the predominant char- 
acteristic being a formation of many huge hypertrophic plicae covered by extremely hj'per- 
plastic immature-appearing tubal epithelium with numerous papillary projections and dense 
adenomatous formations. (T’ig. 3.) The epithelial tissue consisted of tall columnar 



Fig’. 2. — Honeycomb appearance witli extensive agglutination of plicae simulating chronic fol- 
licular salpingitis. 



Fig. 3. — High-power study of plicae reveals malignant character of covering epithelium. 

cells which in many areas appeared closely packed, tending to produce a solid structure in 
which there is noted pleomorphism and polychromasia, many of the nuclei appearing large 
and clear-staining with pyknotic nucleoli and numerous mitoses. Sections of the smaller 
tumor exhibited a uniformly solid sarcomatoid appearance (Fig. 4), with a pseudoglandular 
structure. Serial sections of the left tube taken from the cornual end distally toward the 
tumor show an interesting picture. In the cornual region the lumen is small with a few 
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stellate plicae covered l>y Rn opitlieliiiin exliibiting a hyperplastic tendency with some vacuola- 
tion. Another section of the tube more distallj' shows an extensive agglutination of the 
plicae producing a uniform honeycomh appearance throughout the lumen. The epithelium 
in this section appears quite benign, and the general aj)pearancc simulates an. extensive 
follicular salpingitis (Fig. 2). Closer to the tumor the structure exhibits a more solid 
follicular appearance, while at the same time, the epithelium becomes more hyperplastic, 
assuming a more malignant structure (Fig. Sections through the tumor proper present 
a variable apj)oarance. Some .«how hyperplastic, but benign epithelium, while the morphologic 
structure is that of malignancy. Other sections pre.^ent a definite picture of malignancy 
(Fig. P.) with invasion of the wall in some area.s, although no area showed a complete break- 
through onto the surface. 

The smaller tumor exhibited a different picture, in some areas the j)apiUac appearing 
close-packed, producing a solid, almost sarcomatous appearance. 



Fig. 4. — .Solid arrangement found In .smaller tumor pre.scnting .sarcomatoid appearance. 

Discussion 

Tubal carcinoma is a highly malignant lesion and veiy few eases arc on 
record of a five-year cure. Spread occurs hy lymiphatic extension to the utems 
and ovaries because of their proximity. In the lir.st case reported from tins 
Clinic in 1932, Kearns® claimed that “metasta.sis occurred hy invasion of the 
.suhepithelial .stnictures of the me.so.salpinx spreading hy way of the lymphatics 
to the lumbar glands.” Direct spread through the ostium of the Fallopian 
tube, implanting on pelvic and abdominal organs, seems to he quite frequent. 
This spread hy “.spill” often occurs early in the disea.se, leading to rapid dis- 
semination and death. 

Rarely are implants observed in the cndometi’ium although fluid is believed 
to pa.ss do'wn fi’om the tube and out via the vagina. 

A striking difference between primary and secondary tubal cancer is the 
fact that primaiy almo.st never invades the tubal wall, whereas secondary 
growths almost always invade the tube from without. 

The disease is seldom diagnosed clinicall}" and infrequently is it made 
on the operating table. U.snally tire iiaie nature of the lesion is only revealed 
by microscopic examination. This is unfortunate. The delayed diagnosis has 
added greatly to the mortality rate. ^Yharton and Kroek estimate that fully 
two-thirds of the reported cases have had incomplete operations, a unilateral 
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salpingectomy being performed for supposed hydrosalpinx. Possibly the mor- 
tality figures would appear more favorable if the mass were sectioned at the 
time of the operation, the tentative diagnosis made, and a panhj^sterectomy 
perfoi’med. 

Pain is the most characteristic S 3 -mptom, produced by the streteliing of 
the tubal wall. An abnormal vaginal discharge is almost always associated. 
This is usualty profuse and of a purulent, Avateiw or sanguineous character. 
Some authors have reported a symptom complex, in Avhieh severe lancinating 
pains are suddenty relieved bj^ the release of a profuse wateiy discharge per 
vaginam. Thej’’ express the opinion that tlie tubal tension of the accumulating 
fluid is relieved bj’- the fluid forcing its waj'’ through the cornua and discharging 
from the uterus and vagina. 

Menstrual disorders, backache, bladder symptoms, fever, gastrointestinal 
disorders, abdominal ascites, and cachexia maj^' develop as the disease spreads. 
The pain is frequentlj^ sharp and coliely'’ and may be accompanied bj^ nausea 
and emesis. It tends to occur from month to month, increasing in severity 
as the disease progresses. 

The mortality from primar.y carcinoma of the tube is extremelj^ high. 

In 1926, 'Weehslei'^ found onty six three-^’ear cures in 200 eases. The prog- 

\ 

nosis in this form of cancer should be iietter because pain is tlie first and most 
characteristic sjunptom, and this is what usuallj'’ sends the patient to the doctor. 
Further, the tubal Avail is seldom invaded, and, in those cases Avhere the tubal 
ostium remains closed off, direct spread should not be rapid. In this case, 
symptoms of pain Avere noted for almost .a A’ear prior to operation at Avliich 
time there Avas no gross evidence of spread. Tlie extremely pessimistic statistics 
certainly paint a hopeless picture. PossiblA’’, Ijonpliatic metastasis occurs quite 
earl^L It must be borne in mind, hoAvever, that the figures presented are mis- 
leading. As Ave have stated above, fulty tAAm-thirds of these had incomplete 
operations. In addition, operation Avould tend to be delayed if the accom- 
panjdng inflammation Avas diagnosed. Kadiotherapj’- has been tried but AAuth 
poor results, presumably for tlie same reasons that tliis form of therapy has 
proA^ed disappointing in ovarian carcinoma. 

This case of primaiy bilateral carcinoma of the tube presents seA’^eral 
points of interest. The tissues appear generally quite clearcut and free from 
extensive necrotic degeneration Aidiich might otheiuvise destroy the ej^ology. 
While certain sections present a papillaiy appearance, others present a pseudo- 
glandular or alveolar appearance. The second smaller tumor presents a defi- 
nitely solid stnicture and so might be termed a solid carcinoma of the tube. 
Tliis demonstrates that these are not three independent types of tubal carcinoma : 
the papillaiy, the atyeolar, and the solid; but merelj' local variations in mor- 
phology. 

The gradation of hj^perplasia as shoAim in the serial sections, from the 
normal through the inflammatorj’' stage to the malignant, is interesting. In 
vieAv of the past histoiy of tubal inflammation and sterilitj-, one Avondei*s hoAV 
much of the follicular salpingitis (Fig. 2) maj’- be a result of this, and hoAV 
much maj'- be the result of the presence of the malignancjL The theory that 
inflammation predisposes to malignanej’- would seem to be largely discounted as 
a major factor in as much as salpingitis is so common, and tubal carcinoma so 
rare. It would seem more logical that some inflammatory reaction AA'Ould 
dcA’^elop due to the presence of a tumor mass in the tube. 
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With sucli a fonnidal)lc array of mortality statistics the prognosis would 
naturally be guarded in' any case of carcinoma of the tube. 
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RELATIONSHIP OF MATERNAL WEIGHT GAIN AND WEIGHT 

OF NEWBORN INFANT"^ 

Jacob S. Beilly, j\I.D., F.A.C.S., and Jkving I, Kurland, ]\r.D., 

Brooklyn, N. Y. 

(From the Depart ment of Ohstcirie.’i and Gynecology , Deth-El Hospital) 

M odern obstetric practice with its emphasis on regular antepartum care 
and examination has materially contributed to the elimination of .many 
possible complications of pregnancy and laboi’. There still remains, despite 
all this, the danger of encountering the large baby in labor. This problem has 
gained the attention of many, and. numerous contributions have been made 
concerning the weight changes during pregnancy and the relation of mothers' 
gains to the weight of the newborn infants. Studies in the past have attempted 
to give some basis of anticipating the pi’obable size of tlie fetus. Davis, ^ Siemens 
and Pagan," Bingham,^ and Hanley* have indicated that the weight of babies 
at term parallel the gains of mothei's. hlcllroy and Rodway*^ reported that the 
weight of the infant was not directly dependent ujion the increase in weight of 
the mother. Cummings® believes tliat heredity plays the most important part in 
determining the size of the newborn infant, altliough the state of health of the 
mother would influence it to some extent. Toombs' concluded that “the size 
of the child at the time of delivery is detennined by factors quite distinct from 
this consideration, and in most instances, entirely beyond our control.” 

In view of these discrepant opinions we deemed it advisable to reinvestigate 
this problem and to subject our findings to stati.stical analysis. 

This paper deals with the data of 979 parturient cases in which the mothers’ 
gains and the weights of the newborn infants were recorded and examined to 
determine the existence, if any, of relationship between them. The cases were 
collected from the i*ecords of private patients who were delivered by members 
of the obstetric staff at the Beth-El Hospital between Jan. 1, 1942, and Dec. 31, 
1943. The case records were examined and the selection of cases was based 
upon the following criteria: 

They were eases of single pregnancies in which the patient began ante- 
partum care before twelve weeks of gestation and was followed regularly to term. 


Presented at a meeting of the Brooklyn Gynecological Society, Oct. C, 1944. 
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Onset of labor was spontaneous within fourteen days of the expected date of the 
confinement; delivery was by the pelvic route with the birth of a normal living 
infant. 

The parturients were normal patients without pre-existing disease and 
without any disease noted during the antenatal period. A number of them had 
mild symptoms such as nausea with ocea.sional vomiting, which were corrected. 
Excess weight gains Avere noted, in some instances, Avith evidences of edema. 
These Avere not accompanied, hoAveA'^er, by any abnormality such as albuminuria 
or elevation of blood pressure. 

Well-balanced diet and fluid balance Avere stressed and occasionally vitamin 
supplements AA^ere administered. No attempt Avas made, however, to administer 
treatment Avith special diets. The data Avill be shoAAUi in Table I and Pig. 1. 


Table I. Mother’s Gains and AVeights of Babies (Total Group A — 979 Cases) 


mother’s 

GAINS IN 
POUNDS* 

AVERAGE 
AVEIGHT OP 

BABY 

(LB.) (OZ.) 

BABIES 

(NO.) 

mat.es 

(NO.) 

FEMALES 

(NO.) 

AVERAGE 

AVEIGHT OF 

MALE 

(LB.) (OZ.) 

AVERAGE 
AVEIGHT OF 
FEMALE 
(LB.) (OZ.) 

0 to 5 

G 

S 

8 

4 

4 

G 

12 

6 

4 

5 to 10 

7 

5 

2G 

11 

15 

7 

12 

7 


10 to 15 

G 

13 

S3 

46 

37 

G 

15 

6 

11 

15 to 20 

7 

1 

237 

115 

122 

7 

2 

7 

1 

20 to 25 

7 

O 

O 

312 

1G8 

144 

7 

5 

7 


25 to 30 

7 

5 

201 

103 

98 

7 

5 

7 


30 to 35 

7 

6 

78 

42 

30 

7 

7 

7 

6 

35 to 40 

7 

12 

24 

13 

11 

7 

14 

7 

9 

Over 40 

8 

3r 

10 

5 

5 

8 

2 

8 

2 


*0 pounds up to but not including 5 pounds, etc. 


Table I sIioaa^s the distribution of 979 cases according to mothers’ gains in 
groups of 5 pounds ranging from 0 to 40 pounds and over. Each group con- 
tains the aA’erage Aveight of the neAvboi'n infant, the number of babies, male 
and female, and the average of both groups. 

The table indicates that there is a progression in the increase of the 
average Aveights of the neAvborn infant. This parallels the mothers ’ gains during 
pregnancy. There is one exception, rejii’esenting 26 cases of the group of 
mothers’ gains 5 to 10 pounds. This coiTelation does not folloAv Avhen com- 
parison is made Avith male and female separately. 

Pig. 1 contains the pertinent data of Table I and illustrates graphically 
the relationship betAveen mothers’ gains and Aveight of the babies at birth. The 
base line represents the gain of AA-^eight of mothers in 5-pound class intervals; 
the vertical axis, the Aveights of babies; each dot I’epreseiits one case and there 
are 979 cases charted. Tlie circles indicate the aA''ei’age Aveight of the babies of 
each group of mothers’ gains. The average gain in Aveight of the mother, Avhich 
is 22.28 pounds, and the average Aveight of the baby, 7 pounds, 3 ounces seem 
to fall in the same class interval. 

The solid black line representing the line of the estimating equation and 
the broken lines representing the plus and minus variation of the standard 
error of estimate Avere deriA^ed by mathematical foianulas. The plus and minus 
variation AA’as found to be 0.9 poiuids. 

It Avould indicate that every 1-pound gain in mother’s AA^eiglit is accom- 
panied by 0.25 pound increase in baby’s birth AA^eight. There is a 68 per cent 
probability that Avhen a baby’s birth Aveight is estimated from mothers’ gain 
in Aveight, the actual baby’s Aveight Avill fall AAuthin the plus and minus 0.9 
pounds of the estimated value. 
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Fie. 1. 


Analysis of Fig. 1 

r = Coefficient of correlation = • 184928 

r2 — Coefficient of determination = • 034198 expressed in a percentage 
Yc = Estimating equation = G.630317+ • 025154 x 
Sy = Standard error of estimate = • 910803 
X = Mother’s gain in weight during pregnancy 
y = Baby’s birth weight 

Us, the coefficient of determination repre.sents the percentage of the original variability 
in “y,” that is attributable to the influence of “x” on “y” when it is assumed tlmt that 
influence is linearly exerted. 

Knowing the gain on the mother’s weight, the efsiimating equation mahe.s it possible 
to estimate the birth weight of the baby. Naturally a question arises concerning the accuracy 
of the estimate — this is answered by the standard error of estimate (Sy), on the following 
terms ; 

Yc ± 1 Sy — ^lias a C8.26 per cent probability of including the actual y 

Yc ± 2 Sy — ^lias a 95.45 per cent probability of including the actual y 

Yc ± 3 Sy — has a 99.73 per cent probability of including the actual y 

The foregoing is based on the assumption that both x and y are normally distributed. To 

illustrate the foregoing — assume that the mother’s gain in weight was 30 pounds. Sub- 
stituting this for X in the estimating equation, we have l’'c = 0.G3G3 + .02.52(30). Therefore 
Yc = 7.3909. Thus we would estimate the baby’s weight as 7.39 pounds. The standard error 
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of estimate- is .9108 pounds, therefore there is a 68 per cent probability tliat tlie baby’s 
■weight fall within the limits of 7.3909 pounds ± .9108 pounds. That is, between 6.4801 
and 8.3017 pounds. Similarly, there is a 95 per cent probability that the baby ’s weight will 
fall between the limits of 7.3909 + 2 (.9108) or 7.3909 ± 1.821G or specifically between the 
5.5693 and 9.2125 pounds. In similar fashion there is a 99.73 per cent probability that the 
baby’s weight will fall between 4.6585 and 10.1233 pounds. 

Significance of r~ .184939 

It is practically certain that tlie population r fell within the limits — .184928 ± .095928, 
or + .089000 to +.280856. 

Therefore the hypothesis that a sample r of ,184928 obtained from a sample of 979 
observations could have been obtained from an uneorrelated parent population, must be re- 
jected. This sample r is definitel}' significant! 

Standcr and Pastore® considered the mother’s gain per se of slight sig- 
nificance. They believed that specific iveight change, expressed in percentage, 
■svas the time index of the mother’s gain. This was eapahle of comparison ■^vith 
norms established by them for small (40 kg.), medhnn (60 kg.), and large 
(80 kg.) 'ummen. Their curves of weight change during pregnancy would 
indicate that the heavier the patient, the more marked was her gain. Bray,® 
in reviewing the literature, notes tliat a number of obseiwers reported that 
heavy women gained more than liglit women. Tlie results of his studies failed 
to substantiate earlier opinions that body build had an effect upon the increase 
of weight during pregnancy. Only Mcllroy and Eodway® showed the reverse, 
namely, that heavy patients showed less gain in weight than those of lighter 
build. Four of their patients who failed to gain weight were large women 
weighing over eleven stones^" (154 pounds). 

It has long been generally believed that large women gain more during 
their pregnancy and tend to bear heavier babies. To test these statements we 
have grouped the extremes in weights of our cases, those weighing 100 pounds 
or le.ss, and 175 pounds or more, before pregnancy. The results are indicated 
in Tables II and III. 


Table II. Compabison of Mother’s Gains and Weights op Babies of Total and Special 

Mother-Weight Group.s 



AVERAGE 

AVERAGE 




AWiRAGE 

AVERAGE 

GROUP 

mother’s 

WEIGHT OF 

BABIES 

MALES 

FEMALES 

WEIGHT OF 

WEIGHT OF 

GAIN IN 

BABY 




MALE 

FEMALE 


POUNDS 

1(LB.) (OZ.) 

( NO.') 

(NO.) ^ 

(NO.) 

(LB.) (OZ.Y 

(LB.) (OZ.) 


A* 

22.28 

7 

3 

979 

507 

472 

7 

5 

7 


Bt 

23.13 

6 

9 

26 

11 

15 

6 

7 

6 

11 

ct 

19.25 

8 


40 

19 

21 

S 

2 

7 

15 


♦Group A represents total of 979 cases. 

tGroup B includes mothers weighing 82 to 100 pounds before pregnancy. 
fGroup C includes mothers weighing 175 to 252 pounds before pregnancy. 


1. The average gain in light women was greater than that of the entire 
gi’oup. 

2. The average gain in heavier women was less than that of entire 
group and that of light women. 

3. The average weight of baby was greater in heavier women than the 
weight of the entire group and light women. 

Two facts are suggested by Tables II and III, namely : 

1. The gains 'during pregnancy of heavier women are not greater than 
those at the other extreme in weight. 

2. Heavier women tend to bear heavier babies. 

♦stone is equivalent of 14 pounds. 
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Table TIT shows a comparison of babies’ weiglits of light and heavy women 
with similar gains dnring pregnancy. 


Table III. Relation of Motiieb's Gain and AVeioht of I^aby in Special Gp.oups of 

Motheb’s ■Weights Befobe I’kegnancy 


MOTHERS 

GROUP 

AVEIGIIING 

B 

82 TO 100 LB. 

GVJOVP C 

irOTlIERS AVKIGHING ]75 TO 252 LB. 

ItOTHER ’S 
GAINS 

IN POUNDS* 

AVERAGE 
AVEIGHT OF 
BABY 

(LB.) (OZ.) 

BABIES 

(NO.) 

mother's 

GAINS IN 
POUNDS* 

AA’ERAGE 
AVEIGHT OF 
BABY 

(hn.) (OZ.) 

BABIES 

(NO.) 

0 to 5 




0 to 5 

7 

8 

2 

5 to 10 




5 to in 

7 

13 

4t 

10 to 15 

7 

8 

1 

10 to 15 

.8 

G 

7 

15 to 20 

0 

G 

7 

15 to 20 

8 

5 

10 

20 to 25 

f) 

o 

s 

20 to 25 

8 

G 

8 

25 to 30 

G 

15 

7 

25 to 30 

7 

13 

Ij 

30 to 35 

G 


2 

30 to :i5 

8 


2 

35 to 40 

G 

8 

1 

35 to 40 

S 

S 

2 


*0 pound.s up to but not including 5 pound?, etc. 


' Summary and Conclusion 

The relationship between mother’s weight gain and the weight of the baby 
at birth has been examined from the data of 970 parturient ca.se.s. The average 
mother’s gain was 22.28 pounds; the average weiglit of the baliy was 7 pounds, 
3 ounces. 

There is correlation between the Aveiglit gain of Die mother and liic Aveight 
of the baby at birth. Althougli the degree of correlation is Ioav, it is neverthe- 
less significant. There is a 68 per cent probaliility that tlic iialiy’s birth weight 
can be predicted on llie basis of the mother’s gain, Avitliin a range of plus or 
minus 0.9 pound of the estimated figure. 

The size of the mother influences the Aveight gain during pregnancy. The 
light Avomen shoAV a larger gain. The heaA’ier Avomen shoAV a smaller gain than 
the light. HeaA’ier Avomen tend to beai* heavier offspring. 

AVe are indebted to Harold Stein, B.S.S,, M.B.A., Instructor in Economic.'-, Brooklyn 
College, Brooklyn, X. Y., for assistance in tlic .‘-tatistical analysis. 
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FATAL HEMOERHAGE FROM AN ANGIOMATOUS POLYP OP ILEUM 

COMPLICATING PREGNANCY 

S. H. POLAYES, Ph.B., M.D., and Thomas P. Nevins, M.D., Brooiclyn, N. Y. 

(From the Departments of Pathology and Obstetrics, Prospect Heights Hospital, and the 
Department of Pathology, Cumberland, Hospital) 

T he literature to date contains reports of approximately 93 cases of angioma 
of the g-astrointestional tract. The most masterful review of the subject 
was written by KaijseH in 1936. For a complete bibliography up to that time 
the reader is referred to bis publication. Kaijser collected and classified in 
table form 74 eases of angioma of the gastrointestinal tract, of which 8 occurred 
in the ileum. In 1940 Pierose- reviewed the cases which had been published 
since Kaijser ’s review, and reported a ease of his owni, bringing the total to 84. 
Since then, cases reported by Hunt,® Morton,^ White,® Stajano,® Gladden," and 
Christopher® have brought the complete total to date to 93. Of these, in about 
13 eases, the lesion occurred in the ileum. In most of these, tlie angioma was 
one of several similar lesions coexisting in other segments of the intestines, 
especially in the jejunum. In very few of these instances was the lesion solitary 
and limited to the ileum. Kaijser, in his discussion, emphasized the desirability 
of reporting every ease in order to amplify our knowledge of the condition. The 
case reported in tliis publication presents a feature which, as far as the author 
could determine, was not present in any of the previously reported cases, and 
hence the only one of its kind in the literature to date. It was therefore con- 
sidered worthy of publication. 


Case Report 

M. G., aged 20 years, Irisli-American liousewife, 6 months pregnant, was admitted to 
the Prospect Heights Hospital on Sept. 3, 1943, suffering from severe secondary anemia whicli 
resulted from repeated attacks of rectal bleeding. The bleeding episodes began in Pebruary, 
1942, six months following her first pregnancy, and had become worse with the onset of her 
present pregnancy. 

The patient’s past history disclosed that she had had scarlet fever in childhood and 
Bright’s disease thirteen years ago. About seveji years ago, her tonsils were removed. 
Menses began at the age of 15 years and were irregular and prolonged, each period lasting 
about seven days. Her first pregnancy terminated in a full-term stillbirth on December 14, 
1941. It was believed to be due to a complicating liypertension with edema. This condition, 
however, subsided post partuni. At that time she also had a marked anemia, the red cell 
count having been 3,690,000 per cubic millimeter and the hemoglobin 43 per cent (Newcomer). 

On admission to the hospital her pulse was 70 and respirations 23 per minute. The 
temperature was normal. She .showed all the signs and symptoms of an extremely severe 
anemia. There was a distinct hemic murmur. The abdomen showed an enlarged uterus 
corresponding to six months’ gravidity. There was active bleeding per rectum, where a 
mass was allegedly palpable at tlie ampulla recti. 

The laboratory data was as follows: 

Blood Count: 

Red blood cells — 1,570,000 per c.mm. 

Hemoglobin — 30 per cent (Newcomer) 

"Wliite blood cells — 9,250 per c.mm. of which 8S per cent were polynuclear cells and 
12 per cent lymphocytes. 

Blood grouping tests showed her to be a group O, Rh positive. 

Blood chemistry showed a creatinine of 1.8 mg. per cent. 
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Urinalysis wtus essentially normal. The specific gravity "was 1.0.38, reaction acid, faint 
trace of. sugar, albumin and acetone negative. The sediment consisted of an occasional 
red blood cell and about i5 white blood cells per high-power field. 

The patient was given intravenous glucose and saline and treated for impending shock. 
During the night, the nurse reported that the fetal heart sounds could not be heard, ‘While 
preparations were being made for a blood transfusion, a massive hemorrhage per rectum 
occurred, and the patient expired before the blood transfusion could be j)erformed. 




Fig, 1. — Photomicrograph of skin ncvu.s from foot, allowing the ovoid clusters of pigmented 
nevus cells (arrow) in papiilao of cuti.s, lying between deeply pigmented rete peg.s (X130). 




■ ■ 






"If 




Fig. 2. — Gross specimen of opened ileum showing mucosal surface with area of ulcera- 
tion and angiomatous polyp projecting into the lumen. Note blood clot covering free enu 
of polyp (arrow). The arrow between i-ulor and ileum shows the me.senteric artery (from 
which the angioma arises) entering the wall of the gut. 

Postmortem Examination . — General description: The body was that of a fairly 
well-developed and well-nourished young white wom:in. The sldn and mucous membranes were 
pale. There was a generalized subcutaneous pitting edema of the extremities. Tliere were 
numerous brown to blue-black pigmented flat nevi, diffusely scattered over the entire skin, 
and especially marked on the legs and feet. The microscopic examination of these nevi 
showed them to be of the benign pigmented type (Fig. 1). 
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Cavities: The pleural, pericardial and peritoneal ca^^ties vere normal. 

Cardiovascular system: The heart weighed 225 gi'aras. It was essentially normal except 
for microscopic evidence of a mild degree of m}'ocardial degeneration. 

Respiratory system was entirel 3 ' normal. 

Gastrointestinal system was normal down to a point in the ileum about 50 cm. above the 
ileocecal junction. Prom this point doum to the rectum the intestines were distended with 
fluid and clotted blood which was visible tlirougli the wall of the gut. Near the upper level 
of the column of blood, a mesenteric vessel of relatively large caliber was found entering 
the waU of the ileum and leading to an area of superficial ulceration in the mucosa, about 
1.5 cm. in greatest dimension. Prom the center of this ulcerated area there projected a 
soft, poh*poid structure about O.S cm. in length, and covered with fre.sh blood clot (Pig. 2). 
The mucosa surrounding the base of the polyp showed a finely nodular thickening. 



Kg. 3. — ^Low-power magnification of ileum at site of polyp. Note the large caliber of the 
artery (A) as it courses through the wall of the gut to the mucosa where it branches (A') out 
to form the angiomatous poljm (B). Tlie thrombotic mass (O) which covered the free end of 
the polyp has been detached. (XIO.) 

Microscopic section of this portion of ileum showed the mesenteric vessel entering the 
wall to be of a relativelj' large caliber throughout its course. (Pig- 3). Within the wall 
of the ileum it dmded into branches which formed congeries of vessels, assuming the 
characteristic arcMtecture of capillary angiomas. These lesions were found in the serosal, 
muscular, and mucosal layers. In the latter thej'^ gave rise to the polj'p described in the 
gross. The polj'p was composed of numerous blood capillaries, the endothelial cells of 
which were hj-perplastic and large. It had penetrated the mucosa and showed a secondary in- 
flammatory process with ulceration of its .surface. Here it was partly covered with fresh 
thrombus deposits, the major portion of wliich had been detached during the gross examina- 
tion of the specimen (Pig. 4). Some of the angiomas within the wall of the ileum occurred 
as discrete nodules which invaginated into the sinuses lined by hj-perplastic endothelial cells. 
In areas the degree of endothelial proliferation in the capillaries was so pronounced as to 
suggest a possible angio-endotheliomatous change (Fig. 5). There was, however, no definite 
evidence of malignancy in anj' of the angiomas. Throughout the submucosa, as well as in 
the muscularis and serosa, were found numerous dilated but empty sinuses which distorted 
the normal architecture of those areas, forming huge gaps between muscle bundles and 
between submucosa and muscularis. 

The rest of the gastrointestinal tract, including the appendix, mesentery, and omentum 
were essentially normal. The pancreas weighed GO grams and showed no changes. 



210 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Biliary system: Tlie liver wcigliecl 3,480 grams and sliowed no changes. The gall 
bladder, cystic duct, common duct, and ampulla of Vater were normal. 

Urinary system: The right kidney weighed 120 grams and the left kidney 105 grams. 
They were normal. The ureters, bladder, ;md urethra were normal. 

Genital system : The external genitalia were normal. The uterus contained a normally 
developed dead female fetus of six months' ge.station. The idaconta was normally implanted 
and showed no changes. The umbilical cord was normal. The myometrium was very pale 
and edematous. The Fallopian tubes and ovaries were normal. 



Fig. 4. — Section tlirough tlie poiyp (A) including underlying wall witii its capillary angio- 
ma.s (B) and ulceration of the mucosal lining (C). Note the myriads of capillaries in tlie 
polyp and the inflammatory infiltrate within it (arrow). (X70.) 



Fig. 5. — Higher magnification of the angiomas in the wall of the ileum shown in I'ls- 
Note the marked endothelial proliferation of the capillaries of the angiomas and the cnaoiiie- 
lium-lined spaces in which they are found. (X300.) 

Lymphatic system: TJie thymus weighed 12 grams and showed no changes. The 
spleen, weighed 140 gr.ains and showed hypertrophy of follicles. The sinuses were almost 
completely devoid of blood. A small splenulus in the giistrolienic ligament showed similar 
changes. 
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Anatomic Diagnosis: 

1. Angiomatous polyp of ileum, with ulceration and hemorrhage. 

2. Massive intestinal hemorrhage. 

3. Secondary 'anemia. 

4. Subcutaneous edema. 

5. Gravid uterus (six-month female fetus). 

6. Pollicular hj^erplasia of spleen and splenulus. 

7. Multiple benign pigmented nevi of skin.. 

Discussion 

Detailed discussion of the general subject will not be attempted here. Tliis 
was already admirably done in the publications previously mentioned. A few 
of the more pertinent facts will be mentioned in relation to the present case. 
Bleeding vascular lesions of tlie gastrointestinal tract may be due to telangiec- 
tasia (local or as an expression of a general diatliesis), varicosities, or true 
neoplasms. The latter include cavernous angioma, capillary agioma, and angio- 
endothelioma. Grossly the lesions may manifest tliemselves in the foirni of 
ulcers (the polyp may be unnoticed), fungating bulkj^ masses projecting into 
the lumen, or strictures. The present ease is one of a true neoplasm involving 
all layers of the portion of ileum affected. In fact, in some sections, as was 
alreadj’- indicated above, the neoplasm assumed features suggestive of an endo- 
thelioma which is a maliguant lesion. The process was a local one, no other 
angiomas having been found elsewhere. At this point it may be of interest 
to note that there was a marked tendency to nevus formation in the skin. This 
may have some relationship to the capillary angioma in the ileum, since many 
of the skin nevi are capillary angiomas. Clinically it was noted that tlie pig- 
mented nevi of the skin became more accentuated and increased in number 
with pregnancy. It is conceivable that tlie state of gravidity activated the 
angioma as well as the skin nevi. Kaijser makes mention of the fact lliat in one 
of liis cases of angioma of the stomach, bleeding increased with puberty, and 
he mentioned puberty and gravidity among the endogenous stimuli which may 
activate the development of angiomas. He also cites, as a case in point, the 
case of Blasehko’s in which the angioma followed pregnancy. 

The fact that in tliis case the lesion complicated pregnancy makes it unicpie 
and adds to its importance. No other .such instance has been found in the 
literature. It is quite probable that intestinal bleeding due to an angioma of 
the tract occurs moi’e commonly in pregnancy than -is supposed, but is over- 
looked because the bleeding is inconsequential and cea.ses with termination of 
the pregnancy. It will be noted that in this case the patient’s previous preg- 
nancj’’ (about two years prior to the recent one), terminated in a stillbirth, the 
patient showing a profound anemia at the time, with a hemoglobin of only 43 
per cent. It is quite likely that she had had intestinal bleeding episodes with 
the first pregnancy also, but they probably went unnoticed because they were 
not massive enough to attract her attention, and the absence of vaginal bleeding 
probably gave her physician a false sen.se of security, so that more strenuous 
efforts to determine the cause of the anemia were not made. 

The matter of diagnosis, naturally, is of prime importance, since recent 
experiences have .shovm that the condition is amenable to surgery and cure, if 
the lesions are not too diffuse or multi])le.=’ ® In some instances x-ray may 
be of aid in diagnosis,® but even in the ab.sence of positive x-ray findings, une.x- 
plained intestinal bleeding of a degree sufficient to produce an anemia should 
be considered a definite indication for exploratory laparotomy to exclude an 
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operable angioma of the inlestines. In this case, as lias been found to be also 
time in others, the large offending artery shoivn in the specimen could seime 
as a guide to the location of the lesion, and the level of the blood in the lumen 
of the gut, visible as it was through the wall, could indicate the source of the 
bleeding. Although, in the present case, surgical intervention was impossible 
upon admission to the hospital, because of the massiveness of the hemorrhage, 
it is possible that had the diagnosis been made earlier in her course, surgery 
might have spared her life. 


Summary 

1. A unique case of fatal hemorrhage from an angiomatous polyp of the 
ileum complicating pregnancj’ is reported. No similar case complicating preg- 
nancy was found in the literature. 

2. A brief review of the subject of angioma of the gastrointestinal tract 
reported to date shows a total of 94 ca.scs including the author's case. Of the.se, 
only about 13 cases involved the ileum, most of them being cases in which 
coexisting angiomas were found in other segments of the inte.stine, e.speeially 
jejunum. Instances of solitary angiomas of the ileum alone, as in the author’s 
case, are even rarer. 

3. A plea is made for early diagno.sis of the condition and attempt at 
surgical intervention. 
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COCCIDIOIDAL PELVIC INELAMMATORY DISEASE 

Ernest W. Page, ]\LD., San Francisco, Cadif., and 
Captain L. ]\Iorgan Boyers, j\I.C., A.U.S., Oakland, Calif. 

{From the Department of Obstetrics and Gynecology, University of California Medical 
School, San Francisco, and the Gynecology Service of Alameda County Hospital, Oakland) 

I NFECTION of the female genita.1 tract with Coccidioidcs immitis has been 
recorded once before.^ In both cases, surgery has been followed by complete 
recovery. While Jacobson attributed the recovery of his patient to the use of 
a coecidioidin vaccine and colloidal copper, ours has regained her health with 
no “specific” therapy. 

Case Report 

Mrs. G. L., aged 33 years, entered the Alameda County Hospital on Aug. 30, 1941, com- 
plaining of severe lower abdominal pain and fever. 

The only significant points in her past history- were concerned with her activities in an 
area knoum to be endemic for coccidioidomycosis. She had lived only in Portland, San 
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Frandseo, and Los Angeles until 1936, when she began to take annual trips to Tucson, 
Arizona, where she camped in the surrounding desert country digging for archeological ruins. 
She was in excellent health until, on one of these trips in 1939, she had a brief illness con- 
sisting of nausea, vomiting, and weakness for two weeks. A tubal insufflation was done at 
this time because of sterility and she was told that her tubes were open. 

She remained in Arizona, and her health was good until April, 1941 (four months 
before entry), when she had pelvic pain, chills, fever, and malaise wliich persisted for several 
weeks. These symptoms abated, but six hours before admission, she was awakened by severe 
lower abdominal pains accompanied by vomiting. 

Upon admission, the patient appeared pale, undernourished and in obvious distress, -with 
a temperature of 103.6° P. and a pulse rate of 130. The only pertinent findings were made 
on pelvic examination. The lower half of the abdomen was distended, rigid, and tender to 
light touch. The uterus seemed to be of average size and there were ill-defined tender masses 
in both adnexal regions. The hemoglobin was 9.6 Gm. (57 per cent), red blood cell count 
was 3,460,000, and leucocyte count l'.j,200 with 78 per cent neutropliiles. The blood sedimenta- 
tion rate showed a drop of 18 mm. in 11 minutes. 

The initial diagnosis was bilateral salpingo-oophoritis and pelvic peritonitis of un- 
determined etiology. She continued to have a high swinging fever for ten days despite 
intensive sulfatliiazole therapy. A colpotomy was done because of a fluctuant abscess bulging 
into the cul-de-sac, and a large quantity of greenish pus escaped. This was negative for 
gonococci on smear and culture, and a guinea pig inoculation was reported after one month 
as “negative for tuberculosis.” 

During the next two months, she remained in the hospital with an intermittent fever, 
a moderate anemia, persistent leucocytosis, and a rapid sedimentation time. On two occasions, 
the colpotomy wound was reopened because of accumulated purulent material in tlie cul-de-sac. 
Sulfatliiazole was again administered in two-week courses twice but with no evident influence 
upon the course of the infection. Finally, on Jan. 7, 1942, she was dismissed with relative 
freedom from pain and no fever. Because of the repeated exacerbations and the persistence 
of bilateral tuboovarian masses, she was asked to return for surgery after two months of 
rest. 

On March 1 a laparotomy was performed and the entire visceral and parietal peritoneum 
was found to be studded with small, white irregular nodules varjdng from 1 to 3 mm. in size. 
The appearance of the abdomen and pelvic organs was like that of advanced tuberculous 
peritonitis. The uterus was slightly enlarged and covered with adhesions. The left tube and 
ovary were involved in a single cul-de-sac mass, S cm. in diameter and containing multilocular 
abscesses. The right ovary appeared normal, but the right tube was markedly inflamed and 
thickened, sealed at the fimbriated end, and contained a brown fluid. The left ovary and 
both tubes were removed and a subtotal hysterectomy was done. ' 

The pathologic report was submitted by Dr. M. R. Oldt. On microscopic examination, 
the abscess walls consisted of granulation tissue densely infiltrated witli plasma cells and 
occasional eosinophiles and containing tubercle-like lesions composed of epithelioid cells and 
giant cells of Langhans’ tjpe. Sections from the riglit tube (Figs. 1 and 2) and from the 
peritoneum showed similar lesions. The involved areas contained globular bodies 50 to 60 
micra in diameter with double peripheral membranes. Some of the organisms wore filled "with 
endospores. Diagnosis: Coccidioidal granuloma of tubes, ovary, and peritoneum. 

The patient had a smooth, afebrile convalescence. Hospitalization was prolonged 
because of a small draining sinus at the lower angle of the incision. Cultures taken from 
this sinus, and also from the posterior vaginal fornix showed a growth of Coccidioides imviitis. 
Roentgenograms of the chest revealed no lesions or evidence of scarring, and no bony lesions 
were seen in x-rays of the pelvis. 

Coccidioidin skin tests performed five and seven weeks postoperatively were positive 
in 1:100 dilution, negative in 1:1,000 dilution. Three complement fixation tests on serial 
dilutions of serum were done during the second month postoperatively, and all were positive 
through the 1:32 dilution and negative lyith 1:64 dilutions. 

At three, four, and five months after surgerv-, examinations showed no masses or tender- 
ness in the pelvis and the patient had no complaints. The abdominal and colpotomy wounds 
healed, and slie gained 20 pounds in weight. Her temperature, leuecej-te count, and sedi- 
mentation rate have remained normal. Ten months after surgerj-, tlie serum complement 
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fixation test was positive in 1:8 dilution and negative in 1:16 dilution. This reduction 
in titer indicated that the infection was diminishing and coincided with known clinical im- 
provement. 

Eighteen months and again two years after surgerj’, examinations showed normal findings 
except for a very slightly enlarged but nonfender right ovary. Coccidioidin skin tests were 
repeated with the same results as on the previous examinations. She was now 10 pounds 
oveiweight, was woiking full time in a manufacturing plant, and stated that her general 
health was excellent. 



Fig. 1. — ^\Vall of right tube (X120) slioWlng tubercles containing Coccidioi<2e8 immitis in giant 

cells. 



Fig. 2. — Details of a giant cell (X500) containing three organi.sms. 


Comment 

Except for occasional primarj’- skin lesions, the initial route of infection 
is by inhalation of the coccidioidal chlamydospores tvliich inhabit the soil of 
certain diy areas in the SouthAvest. The region near Tucson, Arizona, is knovm 
to he an endemic foetus^ and it is highly probable that this patient acquired her 
infection while digging ruins in the neighboring desert, at least six months 
before entrj' to the hospital. "Whether the tubal insufflation had any part in 
the inoculation or spread of the disease is problematical. 



DAVs.s: <;oxoi:uni:Ai. .urnnims Tiu;ATr.i> with !*j:n’H‘h.!.!X 2ir> 

The initial infection is conintonly mild, and it lias been <-^tiniated tlmt <.nly 
once in nOO l<) 1,000 eases does the i'uiiirns di‘;seniinale in this manner." Tln-O 
eoeeidioidal jieritonitis itself is nnsual is indicated hy a rej.ort in lOMD* af tin- 
second case in Avhieh the dia.t.niosis was made dnriji<r life. Tlie iiuVctio?! o'-cnricd 
in a man who flied one month later. 

The precise faetor.s which determined the favoi'ahle ontc<)me in tmr case 
are not. Iniown. Ti is vor.v indikely that the admini.st ration of su1fonami(ies 
innuenced the eonr.se of lier illness. .Snruieal exfirjiation of the heavily in- 
fected jK'lvie oruatis nndonhtedly favored recovery, l)nl hei’ innnnmjloaic dt • 
fense must, have la'cn hitrli at that time. 

Summary 

A case is re])ortcd of disseminated eoeeidioidomycosis ijivolviu” primarily 
the uterus. Itihcs. and one ovary, .Sni'jrical removal of these ormms was folIowc<l 
hy a comjdcto cure. 

Apprci'iiit'oin i?; ('Xpri',--y<'it lo t)r. C. 1C. niii] H. .t. nf tlu- 

iDcnt of Itojilth !Oitl l^rcvcnf iv(‘ Atcdifiiio. St;itifor>l t oiivcr.-^itv Scliool (>f Mcaicijic, fio 

tlii'ir nsstHliincc in tin* <-o<'i'i(lioi(iin ainl s<>r«to;jif aiiil to Mi'S I'la May Sti-Vfti.-J, Sopio 
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GONORRHEAL ARTHRITIS COMPLICATING PREGNANCY 
TREATED WITH PENICILLIN 

f’Ain, lluNitY Davis. \Vn.>!iX(;TOK. Dr.!.. 
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Case Report 



216 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


1944, she reported at the office complaining of very severe pain in her 
right arm, and she was sent to the Delaware Hospital for observation. 
On admission, her temperature was 99.6° F., but thereafter it wa,s nor- 
mal. Her history taken at the time indicated that she had a slight 
vaginal discharge but there were no .symptoms suggestive of gonorrliea. 
Neither smears nor cultures were made at this time. On the third day 
.she was permitted to return home under the care of her family physician 
who started large doses of vitamin B. A diagnosis of neuritis was 
recorded on the hospital record. On duly 5 she was seen at my office, 
but the skin of the wrist was so badly blistered from the use of tincture 
of iodine that an examination was not possible. She was next seen on 
July 20, when it was found tliat she had a marked defonnity of the 
right wrist. She was sent back to Delaware Hospital for x-ray ‘examina- 
tion and treatment. Dr. Latlomus found : “Advanced decaleification of 
the carpal bones with destruction of many of the articulating surfaces ; 
this is particularly true of the di.stal articulating surfaces of the radius. 
There is a dorsal subluxation of the ulna. Diagnosis: Infectious 
arthritis. Gonorrhea should be ruled out . ’ ’ 



Fig. 1. — The wrist, on July 20, 1944, showed marked decalcification and destruction 
of inanj of the articulating surfaces. There was a dorsal subluxation of the radius 
shown on a lateral plate. 


Tlie original .smears were negative but the gonococcus was grown 
in the cultures. As soon as the diagnosis of gonorrheal arthritis was 
established. 20,000 units of penicillin were administered intramuscularly 
five times daily until she had a total of 1,000,000 units. Smears taken 
after 500,000 units were negative, and a culture after 600,000 units ivas 
negative. On admission to the hospital the wrist was supported with a 
light plaster splint which peimittcd free movement of the fingers. 'With- 
in a few days the swelling and pain disappeared and the patient was 
Iiermitted to move her wrist freely. A blood calcium determination 
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iiitade oil July 22 showed only S.5 per ccnl, and thereafter she was given 
60 grains daily of dicalciuin phosphate coinponnd with viosterol. It is 
possible that this aided in her recovery. She went into labor spon- 
taneously on Ang. 7, 1944. The labor and piierperiinn were uneventful. 

Her temperature remained under 99° P. during her entire stav in tlie 
hospital. Re-examination of the involved wrist two days before she left 
the hospital showed “complete disappearance of the infectious process, 
llany of the articulating spaces arc .still preserved. There is, however, 
a destruction of the distal articulating surface of the radius with the 
same doi-sal displacement of the ulna as seen in the examination of 
July 20, 1944.” The patient now ha.s a very serviceable wrist but tliere 
is still the same displacement of the ulna. 



Fiff. 2. — The wrist, on August 11. just bcfoie (llscn.u'se fiom the hospital, showed 
a complete disappearance of tlie infectious process and a consideiable degiee of les- 
toration with preseiwation of many of the articuIatinK surfaces. 


Discussion 

Gonorrhea is such a rare finding among my private patients that I did 
not suspect that it was the cause of the trouble in this ease. However, 
after the diagnosis was made, the husband admitted that he was under 
treatment for an infection, l^'urthennorc, the smears were all negative 
and it was only through the cultures that the x-ray diagnosis was estab- 
lished as correct. The x-ray findings in gonorrheal arthritis seem to be 
quite typical and this aid should be obtained whenever a painful joint 
develops. 

A review of the cases reported in the literature indicates that gonor- 
rheal arthritis is most likely to develop during the third trimester of 
pregnancy. The arthritis also develops usually during the subacute or 
chronic stage of the local infection rather than during the acute stage. 

Gonorrheal artlmtis may be monoarticular or poljmrticular. It has 
been stated that the gonococcus has a predilection for the upper extremi- 
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ties in women and for Ihe lower ones in men. In the tliirty eases re- 
ported by Salberg and Brunet, the joints attacked were: wrist, seven 
cases; Imee, wrist, one case; shonldei’, wrist, two cases; shoulder, foot, one 
case; shoulder, hand, one ease; shoulder, wrist., ankle, one case; Imee, 
ankle, two eases; knee, wrist, two cases; knee, finger, toe, one ease; foot, 
wrist, two cases. The wrist alone or with other joints were involved 
fifteen times, or in one-half of all cases. 

Mengert and Paul have demonstrated that artificial pyrexia may be 
used safely during prcpaney for tlie treatment of arthritis. Use of 
large doses of sulfonamides dui’ing pi’cgnancy does not appear rational 
owing to the Imown toxicity oE these drugs. Penicillin promises prompt 
cure of gonorrhea without anj' ajiparent untoward effects. The serious- 
ness of gonorrheal arthritis complicating pregnancy would seem to 
justify using a dose of penicillin large enough to insure a cure. It is 
probable that a smaller dose than the one used in this case would have 
been adequate. 
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REDUCING PROPERTIES OF THE CHORIONIC GONADOTROPIC 
HORMONE AS RELATED TO THE CHEMICAL DETERMINATION OF 

PREGNANCY 

Donai.d E. Bowman, Pn.D., Indianapolis, Ind. 

(From the Jmhana University School of ^Medicine) 

M ELLO^ has recently described a procedure for the chemical determination 
of pregnancj' in which a urinary .reducing factor which is assumed to he 
the chorionic gonadotropic hormone is separated fi-om urine and is estimated 
by determining its ability to reduce a sugar reagent. Since the influence of uri- 
nary glucose was not described, an account of such observations mat' be desir- 
able along with a brief discussion of earlier observations regarding reducing 
factors in relation to pregnancy determination. 

Experimental 

In the procedure described by Melloi the reaction of the urine is adjusted to pH 4 
with acetic acid, and the reducing fraction i.‘- adsorbed on kaolin. After eluting with 0.1 A 
sodium hydroxide and centrifuging, the reducing power of the eluatc is estimated by Eonio- 
gyi's sugar method.^ This is expressed in terms of the difference between a blank titer and 
the titer required by the eluatc and is a measure of the reducing fraction derived from 1 c.c. 
of urine. Values obtained in this manner and exceeding l.G c.c. have been included in the 
range of a positive pregnancy reaction. 

In the present study, varjang amounts of glucose were added to nonpregnancy urine 
which was then treated according to this procedure. From the data presented in Table I 
it is apparent that small quantities of urinary glucose are sufficient to significantly alter the 
results. In this scries the urine glucose appearing in the cluate varied between 7 and 40 
pei cent of the added sugar, this percentage gradually decreasing with an inerea.=e in the 
concentration in the urine. It may be observed that in this case the addition of 0.1 per 
cent glucose is sufficient to bring the total reducing fraction of the eluate within the range 
ascribed to pregnane}'. 
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TABiiE I. Influence op Uiukary Glucose Upon the Eesults 



AMOUNT OF 

GLUCOSE 

PRESENT 

(%) 


REDUCING POWER PER C.C. OF 

URINE IN TERMS OF 0.005 N 

SODIUM THIOSULFATE 
(C.C.) 


0.0 


0.58 


0.005 


0.71 


0.01 


0.97 


0.03 


1.11 


0.05 


1.27 


0.05 


1.395 


0.1 


1.925 


0.2 


2.58 


0..3 


'2. 03 


0.5 


3.20 


Table 11. Summary 

OF Eesults 

With Urine Specimens 




ItEDUOING POW’ER PER C.C. OF 




URI.NE IN TERMS OF 0.005 N 



SPECIFIC gravity thiosulfate 




(C.C.) 

Nonpreguanev ' Average 

1.024 

1.54 


Alaxinium 

1.045 

3.45 


Minimum 

l.OOG 

0.20 


(Per cent false: 42) 



Pregnauev 

Average 

1.021 

1.25 


jMaximum 

1.030 

3.00 


Minimum 

1.013 

0.30 


(Per cent false: 38) 




Since tliis conconlration of urinary reducing substances expressed as glucose is not 
unusual in normal urine, cluales wore prepared from a number of sucli nonpregnancy speci- 
mens in order to determine wliether sueli materials miglit interfere following tlie use of 
kaolin. It was found that in 42 per cent of fifty cases the reducing jiower of the prepared 
eluates was sutBcient to exceed tlie limit ascribed to pregnancy. Sucli .specimens gave a 
negative test with Benedict’s qualitali%-e sug.ar reagent. On the otlicr hand, the variation 
in the reducing' materials in fifty pregnancy .specimens was sufficient to give values below 
that assigned to pregnancy in 3S per cent of fifty cases. It would therefore appear that 
tlie reducing agents present in normal urine arc of sufficient magnitude and vary enough to 
seriously interfere witli the use of tlie procedure. 

Discussion 

Since the use of a sugar reagent occurred to ]\Iello after following some 
of our earlier studies on reducing factors as related to the determination of 
pregnane}', a brief discussion of some of these eaidier findings and certain con- 
clusions which have been drawn may be of interest. While dealing* with carbo- 
hydrates in biologic solutions, it was observed b}’ Visscher and Bowman that a 
characteristic type of precipitate, ai^parently not related to the presence of a 
simple carbohydrate, forms when pregnancy urine is treated under certain con- 
ditions with phenylhydrazine.® FolloAving a brief account of these observa- 
tions, numerous reports indicated that the correlation with pregnancy is not 
sufficient to warrant its use as a test.’'® On the other hand, others reported 
that with certain precautions considerable accuracy could be obtained.^'’"^'* A 
gradual decline in the reaction following delivery was reported"== and positive 
reactions were obsei’ved with added gonadoti'opin.^^'^^ 

Freeh applied the reaction in 513 cases in one series and reported about 92 
per cent accuracy however, in a subsequent series he obtained a much lower 
percentage of correct results.^*' Our own experience in part parallels that of 
Freeh. In a second laboratory employing new reagents and known specimens. 
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it immediately lieeame apparent that there was marked eontrast between this 
second series and the initial one which, to a large degree, consisted of unknowns. 

In view of this and the negative repoids, it was concluded that the reaction 
is not suitable or not sufficiently well defined. Therefore, some attention was 
directed toward the investigation of specific reactions which might account for 
the mechanism, and consideration -was given to reducing properties of the 
chorionic gonadotropic hormone. At that time the carbohydrate content of 
this hormone had not been established and interest was turned in particular to 
its rather unusual properties of taking up iodine at a gi’eatly increased rate in 
tlie presence of a relativelj’’ large amount of phosphate buffer salts at moderately 
elevated temperature.’® 

This behavior was traced to the phenolic groups present in the hormone and 
in neaidj'' all proteins.’' In one series of normal specimens free of detectable 
protein, it was found that pregnancy and nonpregnaey specimens could be dif- 
ferentiated.’® )Similar findings have been reported by !Mello.’® Nevertheless, 
while the reaction is quite sensitive, the pi’esenee or variations of minute quan- 
tities of ordinarj^ proteins would obviously interfere. Numerous attempts at 
sepai’ating the desirable and undesirable fractions were made without succe.ss, 
employing procedures which might be practical in routine work. 

Therefore, from these considerations and from the data briefly presented 
here, it mu.st be concluded that at present a suitable means for the chemical 
determination of pregnancy based upon the reducing properties of gonado- 
tropin, if feasible, has not as yet been adequately defined. However, it is be- 
lieved that a .study of the phenolic reaction first observed in this work may have 
wider application in view of the functional dominance of this radical in a num- 
ber of hormones, enzymes, and proteins of disease. 
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HYPERNEPHROID CARCINOMA OF THE KIDNEY OR ADRENAL (?) 

AND PREGNANCY* 

A. F. Lash, Pii.D., jM.D., Chicago, III. 

(From the Department of Obstetrics and Gynecology, 2Iichacl Beese Hospital) 

T he literature dealing Avitli renal tumors as a comidication of pregnancy is 
extremely scarce, and one maj'- conclude Hiat such a condition is so rare 
that it may be termed a clinical curiosity (Adair and Stieglitz). Stoeckel, 
i\Iarz, Kneise, Braatz and Parkes have reported instances in which they re- 
moved malignant unilateral growths during pregnancy without causing abor- 
tion and with spontaneous normal outcome at term. 

This group of tumors, hypernephroid carcinoma (or clear-cell adenocar- 
cinoma) are familiar to all pathologists, but, they are so peculiar in their 
histological characteristics and location that there is no unanimity of opinion 
as to their origin. They are recognized clinically by their symptoms of hema- 
tui’ia, pain, and tumor in the loin. But only one of these symptoms may be 
present at one time. Pregnancy is influenced by them only as a mechanical 
factor producing pressure on the kidne.y or ureters. The tumor may be stim- 
ulated in its malignant growth during pregnancy (Wagner). 

A point I wish to make is the frequency with which the surgeon misses 
uterine, adnexal, and extrapelvic masses at the time of lower uterine segment 
cesarean section, because the operative field is restricted to the lower uterine 
segment. Occasionally bieornuate uteri, fibroids, and ovarian neoplasms are 
overlooked, and certainly extrapelvic masses are totally ignored. With pro])er 
precaution, I would suggest the careful palpation of the fundus and adnexa. 

The following case report of a hjqiernephroid carcinoma of the kidney or 
suprarenal associated with pregnancy is therefore of clinical interest. 

A. M., a 30-year-old ■white primigravida, entered the Michael Reese Hospital on June 
7, 1944, because of hj'pertension and albuminuria with a pregnancy at term. Her prenatal 
observation began on Oct. 29, 1943, when she was eight weeks pregnant. At that time 
blood piessure was 122/SO. Pliysical status and urinary findings were normal. During the 
course of her pregnancy she had transient rises of the sj'stolic blood pressure varjdng from 
148 to 172 but alwaj's resuming a normal level after rest, restricted diet, and elimination. 
She gained IS pounds and Iiad no pathologic urinaiy findings. Her past history was 
entirely negative. 

On admission, the physical examination revealed a nervous, apprehensive individual 
with the findings of a full-term pregnancy. Her weight was 133 pounds. Blood pressure 
was 182/100. Urinalysis showed 2 plus albumin. Blood examination showed 3,860,000 
erythrocytes, 5,450 leucocytes, with 85 per cent hemoglobin. Nonprotein nitrogen was 25 
mg. and uric acid 4.5, per 100 c.c. 

She was under a strict regime of bed rest, low-proteiu, salt-free diet, daily mag- 
nesium sulfate, and sedation. Since no improvement occurred and medical induction of 
labor failed, the interruption of pregnancy was considered. 

On June 10, 1944, with the indication of a persistent pre-eclampsia, a lower uterine 
segment cesarean section was performed under local anesthesia, and a normal male child, 
weighing 3,120 grams (6 pounds, 14 ounces), was delivered. The postoperative course was 
uneventful and afebrile until the seventh postpartum day, when she complained of light 
abdominal pain, and the temperature rose to 102.4° P. with a pulse rate of 88. Her blood 
count showed 4,000,000 erythrocytes, 10,800 leucocytes, and 90 per cent hemoglobin. The 
urine contained 1 plus albumin. On physical examination a laige cystic mass was found in 
the right upper quadrant of the abdomen with a medial tubular mass. The tentative diagnosis 
was torsion of a right ovarian cyst or an acute cystic degeneration of a pedunculated fibroid. 

“Presented before The Chieatjo Gynecological Society, Oct, 20, lOtt. 
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Two days later the blood examination showed erythrocytes 3,850,000, leucocytes 15,000, 
and hemoglobin 05 per cent. On repealed examinalion the mass remained high in the right 
upper quadrant and fixed, not moving with respiration. Therefore, an extrapelvic, retro- 
peritoneal neoplasm was considered. 

A consultant. Dr. M. L. Parker, a general surgeon, saw the patient on June 19, tlie 
ninth postoperative day, and his notes were : 

“The exact diagnosis is not clear at this lime. A high ovarian cyst is possible; a ictro- 
peritoneal tumor must also be considered. In view of the fever, relative comfort of the 
patient, absence of ileus, and reflex symptoms, conservative therapy is suggested.” 

To obtain further new information, an inliavenous urographj' was done and reported 
as follows: 

“A survey film followed by excretion urography revealed tlie following: There is a 
normal bilateral thrust excretion at five minutes, with ])rogiessive excretion from both kidneys 
at fifteen and thirty minutes. The right kidney is shown to be markedly displaced to the lett, 
the renal pelvis actually protruding slightly to the left of the si)inc, ciowdcd over by a large 
mass in the right lumbar region. The meter on the right side from the ureteropeivic junc- 
tion down to the sacroiliac is markcdlj’ dilated, indicating partial obstruction, probably due 
to pressure from the tumor mass. In the lateral view the right kidney is shown to be dis- 
placed somewhat antcriorlj' but the calicos :ippear within normal limits. The left kidney 
appears normal throughout as to size, configuration and the renal jrelvis. 

“Conclusions: There is nothing characteristic about this mass to identify it except that 
it produces marked displacement of the r-ight kidney. 3’he possibility, however, of a peri- 
nephritic abscess or of a retroperitoneal tumor imi.st be considered.” (Pig. 1.) 



Fig. 1. 


The patient’s febrile course remained the same. The blood count now was 2,970.000 
erythrocytes, 10,200 leucocytes, arrd 50 per cent hemoglobin, so a transfusion of 500 c.c. of 
whole blood was given. Sulfadiazine (90 grains daily) given over five days follow'ed by' three 
days of penicillin (100,000 units daily) produced no change in the febrile course. Pelvic 
examination showed a well-involuted uterus with no pathologic findirrgs in either the adnexa 
or broad ligaments. Since no change had occurred in the clinical course regardle.ss of therapy, 
surgical exploration was considered desirable. 

On July 15, 1944 (thirty-five days postcesarean section), with the following finding.s: 
blood pressure 112/70, erythrocytes 3,890,000, leucocytes 12,600, and hemoglobin 62 per cent. 
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exploratory laparotomy was undertaken by Dr. M. L. Parker. Spinal anesthesia supplemented 
by cyclopropane was used. With an aspirating needle, about 400 c.c. of dark, bromiish-red 
thin fluid was obtained. A right upper abdominal incision was then made. Upon entering 
the peritoneal carity, a large retroperitoneal mass was found which had pushed the ascending 
colon medially and superflcially. The ascending colon was adlierent to the mass. After 
freeing the colon, the parietal peritoneum over the mass was incised. The mass originated 
from the upper portion of the right kidne}'. B}" dull dissection the mass was freed from 
the surrounding areolar tissue bed and when excised from its origin the upper one-third 
of the kidney was separated from the lower two-thirds, requiring several mattress sutures. 
No other adrenal gland was observed. The peritoneum was closed and tlie right kidney 
fixed. A Penrose drain was inserted through a stab wound in the riglit subcostal region 
and the abdomen was closed in laj'crs in the usual manner. The patient tolerated the 
operation well and made an uneventful recovery, going home on the fifteenth postopera- 
tive day (fifty da3's after her' cesarean section). 



Fig. 2. 


The pathologic examination bj' Dr. Otto Saphir was reported as follows: “The 
specimen consists of a thick-walled saccular structure measuring 18 cm. in diameter in the 
collapsed state. The wall measures up to 1.5 cm. in thickness and is grajdsh white. The 
lining is ragged yellow or pink. The lumen is filled with friable spongy j^ellowish-red 
material. Microscopic examination shows hypernephroid carcinoma (clear cell adenocar- 
cinoma) with tremendous hemorrhage and necrosis and the formation of cystlike hema- 
toma.” (Fig. 2.) 
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LEIOMYOMA OP THE OVAEY COMPLICATING PREGNANCY 

John H. Moore, M.D., Grand Pork.s, N, D 
(From the Grand Forhs Clinic) 

A n extensive search of the literature has revealed only two instances 
of leiomyoma of the ovary complicating pregnancy. As far as is known, 
the present case is the third to he i-cported. 

R. Olshausen^ reported the case of a nullipara, aged 38 years, married for 
fourteen years, who came under his' observation early in September, 1893. The 
abdomen had increased markedlj’’ in size and the patient suffered considerable 
discomfort, including beginning respiratory disturbances. Examination under 
anesthesia revealed a tumor, almost as large as a man’s head, which lay half in 
the pelvis and half above it. The uterus lay entirely outside the true pelvis 
and was greatly displaced to'ward the right and fonvard. A second tumor, 
more irregular and more nodulated, also somewhat smaller than the one at the 
left, was located above the uterus and seemed to be connected with the latter. 
There was no ascites. 

Operation was performed on Sept. 16, 1893. The tumor on the left side 
was lifted out of the pelvis with difficulty and had a firm pedicle, the thickne.ss 
of a man’s thumb. The tumor at the right had a pedicle which was attached 
several centimeters behind and above the right ovarian ligament. The uterus 
seemed to be pregnant in the third month. Both tumors were myomas, of both 
ovaries, but the microscopic findings were not given. One of them weighed 960 
grams and the other 650 grams. Convale.seence was undisturbed. On March 
21, 1894, the patient gave birth to a mature living child. Manual detachment 
of the placenta was necessary. The puerperal period was normal. 

Brachetto-Brian and Casco^ reported the ease of an unmarried 17-year-oId 
girl with antecedents of dysmenorrhea and without antecedents of pregnancy 
who was operated upon in emergency for pelvic appendicitis. During the 
operation the appendix was found healthy but there was a massive intraperi- 
toneal hemorrhage. The left ovaiy was removed, and its histologic study es- 
tablished the diagnosis of pregnancy in the cortical zone of an organ showing 
generalized endometriosis. The embryo was not found. No ovarian tissue was 
found, but it was replaced by a fibroleiomyoraatous fabric. The authors con- 
cluded that the ovaiy in which the impregnated o^uira was implanted showed a 
double alteration; generalized endometriosis and fibroleiomyomatosis. 

Report of Case 

Case No. 33867. A married white woman, 34 years of age, registered at the Grand 
Forks Clinic on Feb. 24, 1944. She had been married four and one-lialf years and this was 
her first pregnancy. Her last menstrual period began on Dec. 6, 1943, and her estimated 
date of confinement was Sept. 12, 1944. There was nothing remarkable in her antecedent 
history except that her previous failure to conceive liad been involuntary and one year 
earlier she had been told, elsewhere, that .she had a pelvic tumor. According to the patient, 
this tumor had not been found on subsequent examinations. Her chief complaints w'cre sore- 
ness in the lower abdomen, a rapid increase in size of the lower abdomen and premenstrual 
sensations. Menstruation had become established at 14 years, 28-day cycle and 5 days of 
moderate flow. 

General phj'sical examination wa.s not remarkable except for a soft basal .systolic 
murmur, transmitted to the apex and, faintly, to the left axilla. Temperature was 99°F., 
pulse rate 100, respiratory rate IG, and blood pressure, 1.30/90. 

There was a hard tumor on the right side of the lower abdomen, rising two-thirds of 
the distance to the umbEicus and moderately tender. A depression occurred in the lower 
mid-abdomen between this tumor and a softer mass to the left of the midUne, wliich was 
comparable in size to a three months’ pregnancy. The breasts were large, globular, and 
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engorged. Tlie introitus was nulliparous and marital. There was a firm, hard tumor block- 
ing the posterior cul-de-sac and a harder tumor above this and to the right. The mass in 
the posterior cul-de-sac could not be displaced. The cervix vas high under tlie left pubic 
ramus and what appeared to be a pregnant uterus was crowded to the left side of the 
lower abdomen. 

A soft tissue roentgenogram of the lower abdomen showed no fetal parts but in- 
creased density on the right side. 

The value for hemoglobin was 72 per cent with the 17-gram Sahli tube; erythrocytes 
numbered 3,630,000, leucocytes, 15,200, and Kahn and Kolmer tests were negative. The 
sedimentation rate was 49 mm. in one hour. The differential blood count was not remarkable. 
The urine showed a heavy trace of sugar and the sediment .showed an occasional leucocyte 
and erythrocyte. 

She was admitted to St. Michael’s Hospital in Giand Forks with a diagnosis of pelvic 
tumor complicating pregnancy; probably ovarian tumor. On Feb. 25, 1944, the abdomen 
was opened through a right lower paramedian incision. A solid tumor of the light ovaiy 
was delivered into the wound with some difficulty and a light ovariectomy was perfoimed. 
There was a hard, subserous myoma on the anterior uterine nail which was showing evidence 
of necrosis and this was removed and the uterine wound was closed with fine plain catgut 
on an atiaumatic needle. The abdomen was clo.sed in hiyeis with 00 plain and 00 chromic 
catgut, three silkworm tension sutures were inserted, and the skin was closed nith Nylon. 
The anesthetic nas ethylene-oxygcn-ether vapor. 



Figr. 1. 


Gross Pathology . — A solid tumor of the right ovary, incarceiated in the pelvis, and 
weighing 1,170 grams. It measured 16 cm. in length and 13 cm. in width. Its lengthwise 
circumference was 43 cm. and its narrowest circumference, 31 cm. The surface was nodular 
but the covering was smooth and there was no evidence of implants. On section, the tiimoi 
appealed hard except for one softened area, 3 by 2 cm., near the superior surface. 

The uterus was approximately the size of a three months ’ pregnancy and on its anterior 
surface was an acorn-sized subserous myoma. Several smaller ‘ ‘ seedling ’ ’ subserous myomas 
were present but were not disturbed. The uterus was crowded to the left of the midline 
and occupied the left lateral pelvic cavity, due to tlie pressure of the tumor in the right 
ovary. The left ovary was about twice the normal size and contained several follicular 
cysts. A corpus luteum was not positively identified. Both Fallopian tubes appeared grossly 
normal and were preserved. The veins of the right broad ligament were considerably 
engorged. 

The entire specimen w’as fixed in formalin and sent to Dr. E. T. Bell. His report is 
as follows: "The ovary is entirely replaced by a massive hard tumor roughly spherical in 
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shape and varying in diameter from 10 centimeters to 12 centimeters. The outer surface 
is smootli except for a few coarse nodular elevations. On section the growth is of hard 
fibrous texture with no soft areas and no cysts. Microscopically the tumor is of uniform 
structure throughout. It is composed of adult smooth muscle with a moderate amount of 
collagenous tissue between the muscle fibers (Fig. 1). The diagnosis is a benign leiomyoma.” 

Postoperatwe Course . — The immediate postoperative condition of the patient was excel- 
lent, but late in the afternoon of the day of operation .she began to pass blood clots from 
the vagina. Progestin therapy was started with the intramuscular injection of Lipolutein,*^ 
5 mg. every four hours for the first two postoperative days, then at longer intervals until 
the sixteenth and final injection was given on the eighth postoperative day. There was 
no bleeding after the third postoperative day. Her maximum temperature was 100.G®F, on 
the afternoon of the day of operation. She was discharged on the fourteenth postoperative 
day. 

Regular prepartum examinations behveen April IG, 1944, and Aug. IG, 1944, showed 
the pregnancy to be developing normall 3 -. On Sept. 1, 1944, her obstetrician, Dr. Roger H. 
Mattson of McVille, North Dakota, delivered her of a boy weighing 7 pounds, 8 ounces 
following an uneventful labor. Her postpartum course was normal. 

Summary 

A case of leiomyoma of the ovary complicating pregnancy is reported. A 
search, of the literature revealed onlj’- two otlier cases where this type of ovarian 
neoplasm has been found in association with pregnancy. 
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HEMINEOROSIS OF CERVICAL STUMP FOLLOWING SUPRA- 
VAGINAL HYSTERECTOMY 

Robert T. Frank, A.M., M.D., New York, N. Y. 

M rs. M. S., a 39-year-old nullipara, had knoAvn of the presence of 
uterine fibroids for seven years. She Avas referred to me because 
of increasing menstrual bleeding prolonged to from seven to nine days. 

The patient Avas somatically normal. The genital tract Avas nullip- 
arous, uninfected. The uterus Avas enlarged to the size of a four 
months’ pregnancy and distorted by multiple myomas Avhich mainly 
were retrocervical. 

On June 8, 194:2, a supravaginal hysterectomy for fibroids, right sal- 
pingo-oophorectomy for closed hematosalpinx, and appendectomy Avere 
performed. No difficulties Avere encountered. 

The early postoperative convalescence Avas unusually smooth and 
afebrile. On the tenth day slight bleeding from the vagina Avas noted. 
On the eleventh day, profuse bleeding, chilly sensations, temperature 
elevation to 103.6° P. Avhite blood count 19,000, and polynuclear coxmt 
60 per cent developed. No peritoneal symptoms existed. Sulfadiazine 
by mouth Avas prescribed. 

On pelvic examination an enlargement of the portio Avas felt. By 
speculum examination a sharply demarcated neero.sis of the right side 
of the cervix could be seen. The affected area Avas sAVollen, xjurple, and 
elevated. The process extended into the right fornix. (Fig. 1, -A)- 
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One June 21, the tliirleentli day following operation, the entire ne- 
crotic area was readily removed as a slough, exposing a raw depression 
in the lateral fornix close to the course of the right ureter and uterine 
artery (Pig. 1, B). A pacldng of iodoform gauze was inserted lightly 
against the defect. Temperatures were from 99° to 100° F. No sec- 
ondaiy hemorrhage developed. The patient was discharged well and 
fully healed on the twenty-second day. Pig. 1, C shows completed 
cicatrization as observed six months after operation. There was a mini- 
mal scar in the right fornix. 





A. B. C. 


Fig. 1. — A. View of portio vaginalis through speculum. The right half is swollen, 
bluish-black m color. B, Diagrammatic transverse section showing extent of necrosis 
into right vaginal fornix. O, View of healed portio six months after operation. De- 
fect and scar. 




Comment . — ^At operation both ligatures to tlie uterine arteries were 
applied identically and at the same level. Presumably the descending- 
vaginal vessels on the right side were anomalous and did not possess 
the customary free anastomosis with the ascending vaginal vessels. Con- 
sequently, the affected area (right half of the portio, right fornix) was 
rendered ischemic and sloughed off (dry gangrene). If the process 
had been due to thrombosis and infection, further extension into the 
fornix with secondary hemorrhage from the uterine artery might have 
occurred. In anticipation of such an eventuality the patient was 
watched incessantly and her blood typed. 


A SIMPLE TECHNIQUE TO TEST TUBAL PATENCY 

Albert Decider, M.D., P.A.O.S., New York, N. Y. 

T he production of pneumopei'itoneum by the transuterine route is 
evidence of tubal patency. The method introduced by I. 0. Eubin 
for testing tubal patency provides for the introduction of air or CO 2 
under pressure into the abdominal cavity through the uterotubal chan- 
nels. Eefinements in diagnosis are provided by precise readings 
registered by kymographic tracings of the pressure during the insuffla- 
tion. The simplest apparatus for tubal_ insufflation utilizes a bulb 
syringe, atmospheric air, and an intrauterine cannula. All methods so 
far used rely upon positive pressure exerted by air or COgj ^he latter 
being more satisfactory because of its rapid absorption time. The 
pi’essure is exerted through an intrauterine cannula while the patient 
is in the lithotomy position. Instances of air embolism have been re- 
ported after the insufflation of unduly high intrauterine pressures, and 
when air had been used for the insufflation. 

Eecent personal observation reveals that pneumoperitoneum can be 
produced by utilizing the negative intra-abdominal pressure created 
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by^ assuming the knee-eiiest posture, TJiis method is safer and re- 
quires only such instruments as are usually aYailable in the physician’s 
oiifice. 

Technique 

Tlic patient is placed in tlie knee-chest posture. The perineum is 
elevated with a Sims speculum. The cervix is exposed, painted vuth 
merthiolate, grasped with a tenaculum, and an intrauterine cannula or 
metal catheter is introduced into the uterus. Because of the negative 
intra-abdominal pressure, an immediate pneumoxieritoneum results if 
the tubes are patent. The amount of air entering the abdomen is u.sually 
about 150 to 300 c.e. as demonstrated by x-ray or fluoroscope. The 
characteristic shoulder pain and symptoms of xmeumoperitoneum occur 
on resumption of the sitting or standing position. The negative pressure 
created in the abdomen by the knee-chest posture, as measured by the 
Zavod Aneroid Pneuiro® apparatus, attains 8 to 12 c.c. of water. 

Pneumoperitoneum maj' be produced after .slight dilatation of the 
cervix with a ceiwieal dilator and without introducing a cannula, with 
the patient in the Icnee-chest posture. 



Fie. 1. 


This method has several advantages; very few instruments are needed, 
the air enters the abdomen only if the tubes are patent, not spastic, and 
as a result of negative pressure created beyond the distal end of the 
oviduct. The pressure within the uterine cavity and tube is never 
elevated. The danger of air embolism is reduced. Other accidents are 
avoided that result from high intrauterine and intratubal pressure. 
When pneumoiieritoneum results from the loiee-chest posture, after 
introduction of the ceiwieal cannula, at least one tube may be con- 
sidered quite nonnal. 

Because of the simplicity of this method, it is sugge.sted as the initial 
Xiroeedure in the determination of tubal patency. A positive result mil 
make other procedures unnece.ssary. This method does not allow for 
some diagnostic details that can only be gained by moi’C elaborate 
apparatus," and it cannot be relied upon as a therapeutic measure to 
overcome obstruction of the oriduct. It does not offer the diagnostic 
detail or therapeutic effect of high intrauterine pressure, but, on the 
other hand, it is free from its dangers. 

•Manufactured Tiy the American Cy.stoscope Makers, 1241 Lafayette Avenue. 
Bronx. New York. 
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Example. ^i\Irs. M. J., 32 years old, white, married ten years, with 
one (niild 4 years old, had had a normal delivery. The postiDartum 
period was prolonged (twenty-two days) becanse of abdominal pain, 
bleeding, and slight temperature. 

^ ]\Ienstrnal onset occurred at 14 years of age, was regular every twenty- 
eight days, duration four days. Menstruation was resumed six weeks 
follovdng childbirth and has been regular since. There was no vaginal 
discharge. 

Iler weight is 130 to 134 pounds constant. 

Patient has not been pregnant since birth of child four years ago, al- 
though having regular intercourse. She has never used any method 
of contraception. Pregnancy is now desired. 

Vaginal examination was entirely negative.' Because of obstetric 
(postpartum) historj^ of possible infection, tubal occlusion was sus- 
pected. 

The patient was ]ilaeed in Imee-ehe.st posture and an intrauterine 
cannula was inserted througli the cervix. An immediate pneumoperi- 
toneum resulted as shown b}^ x-ray (Pig. 1) . 

10 IVest 74x11 Street 


Necrology 


W ILLIAM HANS VOGT, il.D., Professor and Director of the Department 
of Obstetrics and Gynecology, St. Louis University, died suddenly of heart 
disease at Atlantic City, New Jersey, June 17, 1945, at the age of 68, while at- 
tending as examiner a meeting of the American Board of Obstetrics and Gyne- 
cologiL Bom in St. Louis in 1877, he graduated from the Missouri Medical 
College (now Washington University), did postgraduate work in Vienna under 
Shauta, and Hitehman, and in Dresden under Leoirold. Dr. Vogt was associ- 
ated with various hospitals in St. Louis as an attending and consultant and was 
certified as a Diplomate of the American Board in 1932. He was a Fellow of 
the American College of Surgeons and a member of the American Association 
of Obstetricians and Gynecologists, the Central Association and Southern Medi- 
cal Society, as well as a member of the Advisory Editorial Board of the Ameri- 
can Journal or Obstetrics and Gynecology. 
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Menstruation, Dysmenorrhea, Etc. 

Whitacre, Frank E., and Barerra, Benjamin: War Amenorrhea, .1. A. A. 124: 

339, .1944. 

The autlior.s report their findings among 1,172 women interned at the Santo 
Tomas Internment camp in Manila, Philippines. Among this group there were 
125 patients with amenorrhea which had developed since the outbreak of the War. 
It was felt that nutritional factors had little to do with the sudden onset of this 
^videsprcad condition, and that the amenorrhea observed was probably due to severe 
psychic shock, worry, and fear, which, acting through the autonomic nervous system, 
caused a complete suppression of ovarian function. Active treatment consisted of 
the administration of estrogenic substances, vitamin E, and rcas.surance. 

Wir.LTAii Berman. 

Hartman, Carl G.: The Normal and the Hyperactive Ovary in the Menstrual Cycle 

and in Hyperplasia, West. .1. Surg. 52: 139, 1944. 

Menstruation is a function limited to man, monkey, and the apes. Six types of 
nontraumatic bleeding must be distinguished: po.stpartum, abortion, placenta sign, 
intermenstrual, menstruation without ovulation, menstruation after ovulation. Non- 
ovulatory menstruation is seasonal in the monkey and is a common occurrence in 
women, even normal women. This menstruation is indistinguishable from that oc- 
curring following ovulation. In both cases uterine bleeding and the desquamation 
of tissue is the result of estrogen deprivation. Apparently the withdrawal of the 
estrogens is the essential factor in the induction of menstruation. Progesterone is 
not essential to the process. 

In the monkey, long-continued pathologic bleeding practically always is associated 
with a small hypoplastic uterus. Bleeding, however, can be produced from a hj’per- 
plastic endometrium by a long-continued administration of the estrogens. Small 
doses over long periods are required, single large doses do not produce hyperplasia. 
Hj'porcstronization by endogenous estrogens from persistent follicle cysts in the 
monkey can produce hyperplasia with bleeding. These persistent follicles can occa- 
'sionally be associated vatli ovulation from the opposite ovary. Normal menstrua- 
tion, ovulatory or anovulatory, may occur in tho presence of large follicle cysts, but 
tho persistence of the cysts may result in complete destruction of the involved ovary. 
Fluid aspirated from these cysts is low in estrogen and again it is emphasized that 
it is long-continued stimulation of the endometrium by small doses of estrogen that 
brings about hyperplasia. 

WiLEiAM Bickers. 

Wollner, A.: The Menstrual Cycle in, the Human Cervical Mucosa and Its Clinical 

Significance, Am. J. Surg. 52: 331, 1942. 

The author has observed cyclic changes in the mucosa of the cervix correspond- 
ing to that of the endometrium in 70 per cent of the cases studied. He believes 
that the estrogenic hormone acts upon tlic cervix in the same way that it acts upon 
the endometrium. Ho states that he has been able to reproduce “ erosions'' of the 
cervix in menopausal women by the injection of estrogen, and that these disap- 
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peared when the administration of the material was discontinued. Epithelial 
metaplasia in the endocervix is interpreted not as evidence of a healing erosion but 
rather as the result of hormonal stimulation. The importance of this hormonal 
etiology lies in a possible relationship to the development of carcinoma, 

Frank Spielman. 

Gubner, Richard, and Ungerleider, Harry E.; Vitamin K Therapy in Menorrhagia, 

South. M. J. 37: 556, 1944. 

The liver is intimately concerned with the conjugation of the estrogenic hormone 
for excretion. Impairment of liver fimction will impair the estrogen inactivating 
capacity and therefore permit abnormally high estrogen levels in the blood. This 
may produce gynecomastia, endometrial hyperplasia, premenstrual tension, and per- 
haps dysmenorrhea. Disturbance in liver fimction may also interfere ivith the pro- 
duction of prothrombin and thus retard or actually prevent the clotting of blood. 
The authors report on a group of patients with prolonged menstrual flow who were 
treated with Vitamin K for the purpose of raising their prothrombin level and thus 
controlling their menorrhagia b}' promoting clot formation. The duration of flow 
was reduced in approximately one-half of the patients treated. , 

Prothrombin studies were not carried out on all these patients. However, in two 
cases it was found that the prothrombin time was prolonged and the Vitamin K 
therapy beneficially influenced the menorrhagia in these cases. 

WiiA.iA>r Bickers. 

Nogueira, Nelson G.: Premenstrual Tension, An. brasil. de ginec. 18: 47, 1944. 

The author recalls the theories of Frank (deficient renal excretion of estrogens 
during the days preceding menstruation causes their retention in the blood, in- 
fluencing the sjunpathetic nervous system and producing the symptoms), of Israel 
(presence of nonantagonized estrogens) and of Greenhill and Freed who maintain 
that increase in interstitial fluids, caused by retention of the sodium ion by the 
ovarian steroids, is the mechanism of the various premenstrual disturbances. The 
increase in the tissue fluid may be slight or lead to great edema, and the sjunp- 
tomatology would depend on the variable fluid distribution through the involved 
organs. Greenhill and Freed recommended abstention from salt in the food during 
the last two weeks of the menstrual cycle and the daily use of l.SO Gm. of am- 
monium chloride divided into three doses. 

The change in the water metabolism is evident and all the factors which in- 
terfere with it must be studied carefully. They are characteristically altered in 
normal pregnancy and more markedly in edema associated with pregnancy. Some 
of these changes are also found in the menstrual cycle, and perhaps some constancy 
in these variations could bo discovered which might explain premenstrual tension. 

J. P. Greenhill. 


The Newborn 

Potter, Edith !■.: The Lessons to Be Learned From a Study of Infant Deaths, 
J. A. M. A. 124: 336, 1944. 

Analysis of statistics shows that there are three principal channels into which 
efforts to reduce deatlis in the neonatal period should be directed. These are pre- 
maturity, birth trauma, and infections. Since no one has been able to prevent the 
premature onset of labor, except in isolated cases, it is necessary to improve the en- 
vironment into which the premature infant is born if its chances of sur^-ival are to 
be increased. Reduction of birth trauma can be counteracted by improved training 
of the obstetrician. The third principal factor is infections, and an attempt should 
bo made to eliminate all pathogenic bacteria from the enrironment of the infant 
during delivery and after birth. 


William; BERiiAN. 
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Wessel, Morris A.; Chylothorax in a Two-Week-Old Infant With Spontaneous 
Recovery, ,T. Pediat. 25: 201, 1014. . 

Ciiylothorax is a relatively rare condition whicli may occur at any age. Most 
cases are believed to result from rupture of the thoracic duct itself, or from one of 
its tributaries, although not necessarily so. 

A case of ciiylothorax in a 14-day-old infant is presented. The patient recovered 
following repeated aspiration of the right pleural cavity, for relief of recurrent 
respiratory difficulty. A brief review of the literature dealing with this entity is 
included. 

.Tamks P. Mahr. 


Halbrecht, I.; Role of Hemoagglutinins Anti-A and Anti-B in Pathogenesis of 

Jaundice of the NTewbom (Icterus Neonatorum Precox), Am. J. Dis. Child. 68: 

248, 1944. 

The author found among 10,000 births only nine cases of true erj-tliroblastosis; 
there was a mortality of GO per cent. 

Lenart and Biro stated that hemoagglutinins are the cause of all icterus in the 
postnatal period. The author is in disagreement and is convinced that agglutinins 
anti-A and anti-B cause only icterus preeox, and not the usual physiologic icterus 
which does not appear until twenty-four hours afler birth. 

The placental blood on these newborn infants showed 1.75 mg. bilirubin content, 
as contrasted against 0.75 mg. in physiologic icterus and 0.55 mg. per 100 c.c. in 
children without icterus. 

The passage of these agglutinins from the mother to the fetus by way of the 
placenta has been demonstrated by Hirszfeld and Zborowski and others, who showed 
that in 30 per cent of newborn children it is possible to find hemoagglutinins which 
disappear from the blood after a short time. The agglulinins anti-A and anti- 
B are milder hemolytic agents for the newborn than the agglutinins anti-Rh, for the 
former are absorbed by the antigen .secreted by the tissues, while the latter is ab- 
sorbed only by the red blood cell.«, the Eh factor being present only in the erythro- 
cytes and not in the tissues. 

Of special interest was the determination of the blood group of the infants 
with icterus precox and their mothers. Fifty-seven of the GO infants,' or 95 per 
cent, had blood incompatible with that of the mother, so that the serum of the latter 
agglutinated the red cells of the former. A group of IGO infants with physiologic 
icterus revealed that 30 per cent had blood incompatible with that of the mother, 
while of 2,000 infants with icterus, only 26.5 per cent showed incompatibility. 

James P. MAnn. 


Blatt, Maurice L., Zeldes, Mary, and Goodfriend, James: Epiphysial Dysgenesis 
Associated With Cretinism in a Premature Infant, Am. J. Dis. Child. 67: 480, 
1944. 

Tn roentgenograms, epiphysial dysgenesis is diagnosed by the appearance of 
multiple small irregvilar islets of calcification, scattered over a considerable area. 
Tho islets are irregularly spaced, and the anatomic distribution does not conform to 
that of the normal centers of ossification. 

It is not to be confused with osteochondritis deformans, which is generally ac- 
companied by pain and docs not respond to thyroid therapy. The authors report 
such a case. 

James P. klAr.n. 


Anderson, Nina A., Sage, Dorothy N., and Spaulding, E. H.: Oral Moniliasis in 

Newborn Infants, Am. J. Dis. Child. 67: 450, 1944. 

This study was undertaken to investigate further some of the factors which may 
bo related to the incidence, the source, and the spread of oral moniliasis in newborn 
infants. 

Vaginal swabs were obtained from 57 of tho mothers during labor, and at de- 
livery. Tho occurrence of oral thrush in C of 13 infants whose mothers had Monilia 
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aliicans in the vaginal flora is significant when compared with the incidence of 
oral thrush in only 4 of 38 infants from whose mothers’ vaginal swabs Monilia was 
not isolated, and in only 5 of the 44 infants from whose mothers either no species 
of Monilia was obtained or only forms other than M. albicans. 

The interval between the birth of the infant and the cultural demonstration of 
the presence of M. albicans in the infant’s mouth averaged tliree days in those in- 
stances in which the mother had vaginal mycosis, in contrast to six and two-thirds 
days wlien the mother’s vaginal swab failed to show Monilia. 

The authors recommend that all infants whoso mothers reveal a vaginitis due 
to M. albicans be isolated as a prophylactic measure. Also, that it is important to 
diagnose and treat all such mothers ante partum in order to reduce the possibility 
of the transfer of the infection to the newborn infant. 

jAJtEs P. Mark. 


Pregnancy, Physiology, Diagnosis 

Landgrebe, F. W., and Samson, L.: The Hogben Pregnancy Test With a Note 

on the Breeding of the Xenopus for the Test, .T. Obst. & Gynaec. Brit. Emp. 61: 

133, 1944. 

The 'frog test (Hogben) for pregnancy, according to the authors, is as reliable 
as any other test, provided at least ten daj's elapse since the first missed period. 
The authors did 258 tests for pregnancy using the Scott technique for the extraction 
of the urine. Two hundred and twenty have been checked against ultimate clinical 
findings and, except in two cases where the patient showed menopausal symptoms, 
were found correct. At 22° C. a result is obtained within eighteen hours and the 
animals require feeding and cleaning only once a week. Each toad was used over 
twenty-four times and still responds satisfactorily. Laboratory bi’ed Xenopus can 
be used for the test and is capable of producing a second generation which will also 
respond to pregnancy urine extracts. 

WlLIAASt BERjrAN*. 

Corbit, J. D.; The Effect of Pregnancy Upon Experimental Hypertension in the 

Rabbit, Am. J. ]\r. Sc. 201: 876, 1941. 

Fluctuations in the blood pre.'isure, blood urea, and the excretion of urinary 
protein during pregnancy were studied in normal rabbits, and in rabbits in which 
arterial tension was previously raised by the experimental induction of renal ischemia. 
In both groups of animals it was found that pregnancy tended to produce a lower- 
ing of the systolic blood pressure a few days before the onset of labor. The re- 
turn of pressure to the prepregnancy level occurred gradually during the first two to 
three weeks postpartum. In the normal animal there were no significant alterations 
of blood urea or protein-urea. In the renal ischemic animals, however, there was a 
slight prepartal fall of blood urea and a tendency toward the occurrence of protein 
urea. 

The failure to produce an experimental result characterizing the features of the 
syndrome observed in clinical medicine is probably due to either the nature of the 
experimental hypertension in the animal being different from that seen in the child- 
bearing woman, or the physiology of pregnancy in the animal differing in those 
factors which account for the blood pressure changes observed in human beings. 

Fraxk Spieumax. 

Craig, A. A., Lewis, F. J. W., and Woodman, D.: Survey of Vitamin C Level in 

Wartime in Pregnant Women,, Brit. M. J. 1: 455, 1944. 

Craig and his co-workers report some observations of forty pregnant women with 
re.'^pcct to the degree of vitamin C saturation. This study was done under wartime 
conditions, which produced a lack of fresh fruit and often some deficiency of vege- 
tables. There was a wide variation in the degree of saturation, mostly on the low 
side. There was also a wide seasonal variation with a definitely greater saturation 
from June to October. 

Freu L. Ada IK. 
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Moll, Jorge Neval: Use of Prostigminc as Pregnancy Test and to Correct Re- 
tarded Menstruation, Rev. dc ginec. c d’obst, 38: 177, 1944. 

The author states that pro.stigmine acting on the parasympathetic produces 
vasodilatation through stabilization of acetylcholine and causes hj-peremia of the 
endometrium. Soskin, Hechter, and Wachtcl have used it for the dilTcrential diag- 
nosis of early pregnancy and, when they found it innocuous for the pregnant uterus, 
have extended its use to the correction of retarded men.struation. Their results were 
confirmed by various Brazilian authors. 

The test is positive, i.e., it releases the flow in menstrual delays depending on 
neurovascular changes and in lactation amenorrhefis, and is negative in pregnancy 
and amenorrheas depending on cndocrinopathics. In the latter cases, the dilTerential 
diagnosis is made through biologic tests. The author presents fifteen cases which 
demonstrate the value of tho test. 

J. P. Grekkuii.t.. 


Miscellaneous 

Balasqtuide, L. A.: Malaria in Connection With Obstetrics and Gynecology, Bob 

Asoe. mdd. de Puerto Rico 36; 269, 1944. 

Tho author calls attention to a rare and usually misinterpreted condition caused 
by malaria, namely, gangrene of the external genitalia appearing in small isolated 
spots on the labia or assuming alarming proportions. Malaria in infancy and child- 
hood may also cause serious delay or arrest in development of the genital organs. A 
marked increase in the vaginal discharge of women with chronic adnexitis has also 
been observed during the febrile attack. Functional disturbances of the ovary are 
rather frequent, but sterility seems to be out of the question, at least in Puerto 
Rico. 

The deleterious influence of malaria on pregnancy is generally accepted. Goch 
found that pregnancy is interrupted in 41.3 per cent of the cases. This is a slightly 
higher percentage than that observed in Puerto Rico. Various factors have been 
incriminated for the abortion, but it is probable that it is due to a combination of 
these factors. Eclampsia is more frequent in women with malaria. Immunity 
against the disease, supposed to be conferred by pregnancy, is a myth. 

An acute attack of malaria may induce labor. Although, in general, labor pro- 
ceeds in a normal manner, malaria sometimes leads to uterine inertia which prolongs 
considerably tho first stage. Many of the secondary indrtias of the uterus observed 
in Puerto Rico are of malarial origin. The atony which occurs during labor fre- 
quently leads to severe postpartum hemorrhages. 

Involution is usually retarded. Sometimes it develops so imperfectly that it con- 
stitutes another cause of postpartum hemorrhage. The lochia is more abundant and 
of longer duration. Wlien attacks of malaria occur during the puerperium, lacta- 
tion may disappear temporarily to reappear after the attacks, but in smaller amount. 

Children bom of mothers with malaria have a much higher mortality rate than 
those of mothers without tho disease. Generally, they suffer from malnutrition, 
debility, defects of development, and prematurity. 

Quinine is not contraindicated in the treatment of malaria of the pregnant woman, 
but West has demonstrated that the administration of massive doses produces 
auditory defects in the child. The careful use of small doses immediately after labor 
helps involution of the genitalia. 


J, P. GnEEKHILU. 
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Original Communications 


THE EFFECT ON INFANT MORTALITY OF VITAMIN K 
ADMINISTERED DURING LABOR- 

Edith L. Potter, M.D., Ph.D., Chicago, III. 

(From the Department of Obstetrics and Gynecology, the University of Chicago and the 

Chicago Lying-in Hospital) 

W ITH the discovery of vitamin K and the realization that in experimental 
animals spontaneous bleeding often occiiiTed when the vitamin was absent 
from the diet, an interest in the possible relationship of vitamin K to bleeding 
in the newborn infant was immediately stimulated. 

For many years hemorrhagic disease has been a subject of discussion. It 
was defined by Townsend in 1894 as spontaneous external or internal bleeding 
occurring in newborn infants, unrelated to trauma, accident, or definite disease, 
and this is the definition still widely used. The differences of opinion which 
exist concerning the incidence and mortality rates have arisen largely because of 
the difficulty in determining which hemorrhages are spontaneous and which are 
the result of some form of injury. There are no specific pathologic changes in 
hemorrhagic disease and the decision as to whether or not trauma is eontributoiy 
to a hemorrhage seems often to be largely a matter of personal opinion. 

Clilford, in a detailed discussion of lieniorrliagie disease in 1939, stated that he believed 
the original definition should be followed, and excluded from this category “bleeding of 
traumatic origin in the central nervous system, liver, adrenals, etc.," but, “if the infant de- 
velops spontaneous external or internal hemorrhages in areas not directly related to the in- 
jury, the diagnosis of hemorrhagic disease is made.” Likewise microscopical intracranial 
hemorrhage occurring in the absence of a history- of trauma and associated with multiple 
hemorrhages in other areas was included in the classification. Using these criteria as a 
basis for diagnosis he concluded from the available literature that the disease occurred in 
from 1:118 to 1:333 births with a mortality- of from 30 to 38 per cent. He found that the 
incidence and mortality- rates both varied when the criteria demanded for the diagnosis were 
changed. If all ty-pes of intracranial hemorrhage were included, the mortality rose to approx- 
imately 70 per cent. If all infants with internal hemorrhage — brain, pulmonary, abdominal — 
were eliminated, the, mortality was practically zero. Clifford in his own group of 69 cases 
had an incidence of 1:333 births with a 30 per cent mortality, or one death from hemorrhagic 
disease in every 1,000 deliveries. 

‘Pre.senteit befote a regular meeting of the Chicago Gynecological Society, Nov. 17. 1944. 


Note: The Editors accept no responsibility- for the views and statements of authors 
as published in their “Original Communications.” 
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Capon, -who was among those that felt there was strong evidence that all internal hem- 
orrhage was traumatic, stated: "In iny experience gross Tdeeding into the suprarenal glands, 
the peritoneal cavity or under the capsule of the liver and spleen ai'c generally of traumatic 
origin. T have not included any of these in niy series altliough it must be admitted that any 
baby which has a greatly increased bleeding tendency may suffer internal hemorrhage from 
some slight trauma which would not affect a normal infant," He included as having hem- 
orrhagic disease only those infants .showing external hemorrhage from the gastrointestinal or 
urinary tracts, umbilicu.s, mucous membrane.s, or vagina, and was careful to exclude any with 
a history of trauma, asphyxia, sep.si.s, or syphilis. The incidence of hemorrhagic disease ac- 
cording to his conception was 1:520 with a mortalitj' of 10.8 per cent, or one death from hem- 
orrhagic disease in every 5,000 deliveries. 

Eodda, on the other hand, was particularlj- impressed by cerebral hemorrhage as a 
manifestation of hemorrhagic disea.se and believed that it was frequently due to mild trauma 
accompanied by delayed coagulation and prolonged bleeding time. He gave figures from 
various small series of autopsies in which the incidence of intracranial hemorrhage !is a cau.se 
of death ranged as high as 70 per cent, and stated that he himself believed these figures did 
not exaggerate the importance of intracranial hemorrhage as a cau.«e of death, and that the 
majority of such hemorrhages could be prevented if the coagulation time of all newborn 
infants was determined and whole blood w:is given intramuscularly as a prophjdactic pro- 
cedure when the coagulation time was prolonged. 


Following the publication of Roclda’s paper in 1920, the que.stion a.s to 
whether a prolongation of coagulation time is an c-ssential feature of hemorrhagic 
disea.se has been repeatedly raised. Clifford, in 1939, stated that if only tho.se 
cases where a prolongation could be demonstrated were included, hemorrhagic 
disease would be a rare condition of little impoilance. Sanford and Le-slie, on 
the other hand, demanded a prolongation before making such a diagnosis, and 
in 1938 repoi'ted finding only two ca.ses of true hemorrhagic disease among 
5,500 newborn infants, an incidence of 1 :2,750. 

The discoveiy of vitamin K, the establishment of adequate methods of de- 
termining prothrombin levels, and the recognition that the \utamin is related 
to the amount of prothrombin in the blood gave a new impetus to the study of 
hemorrhagic disease. 

numerous investigators have shown- that the prothrombin time is prolonged beyond the 
normal adult average in practically all infants from the second to the fifth day of life. Some, 
.Tavert and Moore, Snelling and Nelson, Heilman and Shettles, Brinkhou.?, Smith, and Warner 
have reported a prolonged prothrombin time in cord blood; but others, Webster and Fitz- 
gerald, Bichdorf and Kearnej", Bussell and Page, Valentine et al., Waddell and Guerry, Quich 
and Grossman, Nygaard, Owen et al. have found prothrombin time within the normal adult 
range at birth, with the prolongation starting toward the end of the first day and returning 
to relatively normal limits bj' the end of the first week. , Fitzgerald and Webster stated that, 
although the prothrombin in cord blood may be low, other unknown substance.? cause cord 
blood to coagulate more rapidly than normal adult blood. Infants vary in the degree of pro- 
longation, and there is no unanimity of opinion concerning the limit of physiologic prolonga- 
tion and the beginning of a pathologic state. Although .30 per cent of normal is accepted by 
most investigators as definitely pathologic, many babies with levels con.«iderably lower .«liow 
no evidence of hemorrhage. The evidence (Heilman and Shettles, Kato and Poncher) suggests 
that premature infants are more .subject to abnormalities of prothrombin time than are in- 
fants at term, but this has not been definitely proved. According to Web.ster and Fitzgerald 
the administration of barbiturates to the mother during labor causes an excessive prolonga- 
tion of prothrombin time, but Hardwickc was unable to confirm this. 


J1 lias been slunvn lhat vitamin K lia.s a definile effect in reducing the co- 
agulation time when the ])rolongalion i.s due to pi'olhroinbin defieiency. By 
giving vitamin K to infant.s iniinediately aflei- biidli, or by admini.stering it <o 
the mother witliin the twenty-four-liour period i)rior to delivery, thi.s divp in 
prothrombin can be iirevenled. 
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Investigators have varied gi-eally in their reconnnendations concerning the dosage and 
preferable time of administration of vitamin Iv. Lawson recommended 'giving vitamin K 
daily to all pregnant women for one month prior to the expected date of delivery, and Val- 
entine ct al. attempted this form of administration although many of their mothers actually 
received the drug for much shorter periods. Mathews .stated that it should bo given all 
women for two weohs prior to delivery, that it should be continued for the first six days after 
delivery if the infant is breast fed, and that, in addition, the babies themselves sliould re- 
ceive vitamin K in one large dose intramuscularly at birth or in small doses orally for six 
days. According to Heilman and Shettles it should be given daily for at least two weeks be- 
fore delivery. Dam agi-ecd on a two-week period of administration but thought it essential 
to give the last dose A''ithin two to twenty-four hours of delivery. Fieehter believed five to 
ten days of administration prior to labor was necessary to give normal levels. Snelling and 
Nelson at one time thought it advantageous to give vitamin K daily one or two days prior 
to delivery but subsequently concluded that one dose given after the onset of labor and two 
or more hours prior to delivery was sufficient. Poncher stated that since there is no evidence 
of a cumulative etfect, giving it for more than one week prior to delivery was useless, and 
that adequate results could be obtained by giving a single dose at the onset of labor. 

itlany otlier invcstigtitors have concluded that one dose given to tlio mother during labor 
was sufficient to prevent a ])rolongation of the infant’s prothrombin time. One of the largest 
series to show the effectiveness of a single dose was that of Webster and Fitzgerald. In 
agreement are Huber and Shrader, Mull et al.. Beck ct al., Bohlcnder et al., McReady et ah, 
and Parks and Sweet. Fitzgerald and Webster found it etfectivc when administered orally 
from forty-five minutes to twenty-six hours prior to delivery, or parenterally as late as fifteen 
minutes before delivery. AIcRcady ct al. believed the interval between administration and 
delivery should not exceed fifteen hour.';, Mull et ah tried to give it four to ten hours before 
deliveiw, Clifford thouglit there should be an interval of at least three hours, Huber and 
Shrader of at least two hours, while Bohlender et ah could find no ditference in the effect 
when the interval range was from five minutes to twenty-four hours. 

Although Shettles, Dclfs, and Heilman thought tliey obtained a more uniform shorten- 
ing in the prothrombin time of cord blood by maternal administration, and the comment has 
been made that intracranial and other forms of hemorrhage could more probably be pre- 
vented by giving the drug to the mother than to the infant, many investigators believe equal 
protection can be afforded by giving' the vitamin to the mother or to the infant itself 
(Bruchsaler, Toohey, Fitzgerald and Webster), that if the mother had not received the vitamin 
it could be given the infant after birth (Huber and Shrader), while only a few have felt 
that administration to the infant itself was preferable (Eichdorf and Kearney, Sanford et 
al.). Warner has reported that the amount of vitamin K required is so small as to be easily 
satisfied by prelacteal feedings of cow’s milk, and Salomonsen and Nygaard, and Gellis and 
Lyon have been of much the same opinion. Eussell and Pago thought a 1 per cent vitamin K 
ointment rubbed into the skin- gave adequate protection. Vollmer et al., on the other hand, 
stated that every infant should receive vitamin K (preferably through the skin) regardless 
of whether it had been given to the motlior, and Waddell and Lawson reported that on their 
serrice the antenatal administration of the vitamin to the mother before labor was supple- 
mented by giving it to the infant during the first few days of life. Clifford, too, stated: 
“To provide every possible protection in the light of our present knowledge and experience, 
every newborn baby could well be given vitamin K at birth whether or not there has been 
previous maternal administration.” 

After studying the work of many investigators it seems I’easonable to con- 
clude that the usual prolongation of prothrombin time in the blood of the new- 
born can ordinarily be prevented by giving a single dose of vitamin K to the 
mother during labor or to the infant after bii'th. 

Although Fitzgeiuld and Webster, and Sanford et al. have shown a slight 
elevation of prothrombin in the blood of the mother’s who received vitamin K, 
no appreciable maternal effect is to be expected from such medication. Fortes 
and Varangot reported finding the longest prothrombin times in the mothers of 
the infants who showed t.he gi’oate.st prolongation, but most investigators have 
failed to find any correlation, and regardless ot the degree of prolongation of 
the infant’s ])rothrombin time, that of the mother has never Ireen shown to be 
outside of the normal range. 
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The demonstration tliat prothrombin time is pi-olonged in many infants 
gave rise to tlie particular investigation of prothrombin time in hemorrhagic dis- 
ease of the newborn infant. Although previous investigators had not been of 
the uniform opinion that the coagulation time was necessarily prolonged in 
hemorrhagic disease, new reports seemed to indicate that all infants on whom 
suck a diagnosis was made had a prolonged prothrombin time, that this was 
shortened by the administration of vitamin K, and that the disease was cured. 
Since vitamin K given to the mother or infant would prevent prolongation of 
prothrombin time, and since the prevention of prolongation of prothrombin time 
was believed to mean prevention of hemorrhagic disease, a great many in- 
vestigators (Ballon, Beck et al., Bohlender et ah, Bruehsaler, Clifford, Dam, 
Pieehter, Heilman and Shettlcs, Huber and Shrader, ^McBeady et al., Valentine 
et al., Web.ster and Fitzgerald) have recommended the routine prophylactic 
administration of vitamin K to all women duimg labor, and many have made 
amazing statements concerning the decrease in infant mortality which could 
thus be brought about. 

Waddell and Lawson stated; “Everj* infant born at tlie University of Virginia Ho.spi- 
tal is treated with vitamin K through the mother and this treatment is supplemented by oral 
administration of vitamin K in the first few days of life. Our experience convinces us that 
hj'poprothrombinemia and associated neonatal hemorrhage will not occur in infants so treated 
and that so-callcd traumatic birth injury has been and will continue to be materially Ic.^sened.-" 
Mull et al. reported that "administration of the synthetic vitamin K to women in labor has 
been adopted as a routine procedure at the Maternity Hospital and the Cleveland City Hog)i- 
tal." Mathews believed that "routine use . . . will turn hemorrhagic disease into a thing 
of the past and will drop to nil tliis occurrence of babies normal at birtli becoming idiots due 
to hemorrhagic disease in the first week." Kato and Poncher said: "Wliile in some cases 
of intracranial hemorrhage birth trauma was the precipitating factor, the severity of the 
bleeding was apparently induced by a lowering of prothrombin level of tlie infant’s blood. 
Since it is not possible by antepartum examination, of the maternal blood to detect which 
infants will have a prothrombin deficiency the admini.stration of vitamin K to the mother 
shortly before delivery is sugge.wted." .Tavert was a little more con.servative and suggested 
that "the prophylactic use of vitamin K therapy in mothers and their infants with pro- 
longed labors, short severe labors, toxemia of pregnancy, and treated sj'philis may lower the 
incidence of hemorrhagic disease and (non-traumatie) intracranial hemorrhage." 

Sage startled liis readers by the statement: "Vitamin K may well prove to be a life 
saver for 30,000 to 80,000 American babies annually." This seem.s a little optimistic in view 
of the fact that in the United States in 1940 only G7,866 babies died under one month of age. 
Lehmann, using the decrease in incidence of fatal intracranial hemorrhage in a group of in- 
fants receiving vitamin K after birth as compared to a similar group receiving none, com- 
cluded that the routine use of vitamin K should cau-^e a decrease in mortality of l.G per 
1,000 birtlis, making a .=aring of 3 GO babies in tlie 100,000 bom annually in Sweden. 

Writing for a nonmedical audience Richardson stated: "It is fair to believe that the 
general use of tliis latest of the -vitamins will be the cau.se of great reduction in our infant 
mortality. . . . Tlie life-saring function of the newly discovered ^vitamin K has been -n-idely 
publicized in the scientific journals and the medical colleges and its use has been adopted 
by all uptodate obstetricians and pediatricians. ... If all expectant mothers were given 
vitamin K for a month before delivery and all babies were given a single dose of it immedi- 
ately after their arrival, bleeding at birth would be reduced to a minimum — to those so badly 
injured that nothing can save them. Thi.s goal i.s indeed an in.sxiiring one and the rank and 
file of American doctors can bo tru.sted to attain it." 

The evidence that vitamin K will yi revent a prolongation of prothrombin 
time and vill bring hack to normal one that i.s already prolonged appears eon- 
olu.sive. This i.s tlie only claim lliat is made foi' it by the proponents of routine 
antenatal or neonatal administration. In order to determine whether routine 
administration to all patients i.s de.sirable, it becomes extremely important to 
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attempt to determine the incidence and mortality rate of hemorrhagic disease and 
of the number of hemorrhages that result in disability or death which are due to 
prothrombin deficiency. 

Beck et al. gave 2 per cent as the incidence of hemorrliagic disease. According to 
Dam, “The percentage of babies with actual bleeding in the first week is about one per 
cent.” Roberts stated that 0.7 per cent of the 19,052 infants iu this series suffered from 
intracranial hemorrhage but considered this figure probablj’ too low due to inadequacy of the 
data. Heilman et al. reported an incidence of 1:200 cases and included “hemorrhages, minute 
in brain, lungs, spleen, adrenal, thymus and liver,” as well as cerebral hemorrhage, sub- 
capsular hematomas of the liver, etc. Interestingly enough, in spite of the fact that the in- 
cidence of hemorrhagic disease was stated to be 0.5 per cent, Heilman believed he had re- 
duced mortality from 4 per cent to 1.5 per cent, or five times the incidence of hemorrhagic 
disease, by giving vitamin H to prevent this condition. Waddell also reported 0.5 per cent 
and this figure is frequently quoted by other authors as the incidence of hemorrhagic disease. 

In marked contrast to those figures is Sanford’s statement that hemorrhagic disease, 
due to prolonged coagulation time, was found only twice among 5,500 babies. 

Recent studies of infant mortality from several large obstetric hospitals give interesting 
figures. D’Esopo and Marchetti, at. the Sloane Hospital for Women and the New York 
Lying-In Hospital, reported 21 fatal cases of hemorrhagic disease in 25,S23 deliveries; Tyson 
at the Philadelphia Lying-in Hospital found hemorrhagic disease diagnosed as the cause of 
death in 8 of 15,488 deliveries. Clifford at the Boston Lying-In Hospital stated that fatal 
hemorrhagic disease occurred in O.OG per cent of 31,786 deliveries, which would be about 19 
cases. Potter from the Chicago Lying-in Hospital reported only 4 deaths due to hemorrhagic 
disease in 27,321 deliveries. This makes a total of 52 cases of fatal hemorrhagic disease in 
100,378 deliveries, an incidence of approximately one in 2,000. 

From the earlj* papers following the discovery of vitamin K, it seemed that all infants 
with hemorrhagic disease suffered from prolonged prothrombin time, that tliis returned to 
normal following administration of vitamin K, and that the bleeding immediately ceased. 
Waddell and Guerry reported seven of eight infants until hemorrhagic disease cured by vita- 
min K, Kato and Poncher reported a cure in all of 22 cases, and Kato makes the statement: 
“Before the advent of specific therapy the mortality from hemorrhagic disease of the new- 
born has been estimated to have varied from 30 to 50 per cent; with the institution of vita- 
min K treatment the condition now need not be fatal.” Waddell by personal contact with 
various investigators collected records of 4,141 infants treated with vitamin K prophylac- 
tically in which no case of hemorrhagic disease occurred. 

Only a few investigators have questioned the efficacy of vitamin K in stopping or pre- 
venting hemorrhage. Parmalee has reported two cases of severe melena associated with 
marked prolongation of prothrombin time, in which the bleeding did not stop following 
vitamin K administration in spite of the fact that the prothrombin time returned to normal 
very promptly. Scobbie failed to find the prothrombin time prolonged in all of 15 cases 
of hemorrhagic disease in which it was determined, and stressed the fact that many infants 
without hemorrhage exhibited prothrombin times as prolonged as those with severe hemorrhage. 

Poaches stated: “Vitamin 3v prophylaxis with the correction of the hypoprothrombin- 
emic state is only one phase in the management of hemorrhage in the newborn period and 
is not a substitute for good obstetrical care and the prevention or prompt recognition and 
treatment of the other factors.” Kove and Siegel, Capon, Snelling, and other investigators 
have commented that some additional factor is necessary before a prolonged prothrombin 
time u-ill produce hemorrhage. 

When Sanford and his co-workers published their study of vitamin K in relation to 
the occurrence of hemorrhage, their conclusion that the administration of vitamin K had 
not modified the incidence of hemorrhagic manifestations was met with a storm of comment. 
They reported an equal incidence of gastrointestinal, vaginal, umbilical, dermal, cerebral, 
and subepicranial hemorrhages in a group of 711 newborn infants given vitamin K by mouth 
imtnediately after birth, and in 782 who were not given the vitamin. The mortality was 
the same in the two gi-oups. They felt that conditions other than vitamin K deficiency were 
probably responsible for the majority of hemorrhagic manifestations in the newborn infant, 
and that infants should not be included in the category of hemorrhagic disease simply be- 
cause they had some evidence of bleeding. 

They state: “In the reports of hemorrhagic disease during the newborn period that 
have been published recently it is apparent that all of these hemorrhagic manifestations have 
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been lumped into the one term “hemorrhagic diHcase of flic newborn), which, it is assumed, 
is due to a deficiency of prothrombin. We have been unable to show that these hemorrhagic 
manifestations were associated with a prothrombin deficiency, nor were the}' lessened by tlie 
administration of vitamin K. ’ ’ They believed no baby in their series had hemorrhagic disease, 
and although they showed definitely thaf administnition of vitamin K will shorten the pro- 
thrombin time and is consequently of value in the treatment of any condition due to a pro- 
longation, they concluded that, except in true hemorrhagic disease, administration of the vita- 
min is without value. The incidence of hemorrhagic disease in their experience was 1 :2,500 
births. 

Immediately after the j)ublication of this article. Quick, in a communication to the 
Journal of the American Medical Association, said; “If the aim of Dr. Sanford and his 
associates is to empliasizo that hemorrhages in the newborn can occur from causes other than 
prothrombin deficiency, they are serving a laudable purpose; but on tlie other liand if they 
are attempting to depreciate the value of vitamin K in preventing and curing tlie hemor- 
rhagic disease of the newboni, one is forced for the sake of the newborn baby to take sliarp 
issue with them.” 

It would appear that Dr. Sanford had not been depreciating the value of vitamin K 
in the treatment of hemorrliagie disease, but had been definitely que.stioning whether the in- 
cidence of true hemorrhagic disease was .“jufficient to warrant the administration of the drug 
to very large numbers of patients in order to prevent the disease in a very few. 

A few weeks later Waddell, also in a communication to the Journal of the American 
Medical Associatior\, stated that he was “forced to join witli Dr. Quick in taking prompt and 
.sharp exception to Dr. Sanford’s conclusions.” He quotes the work of Beck et ah, and Hell- 
man et ah, giving conclusive proof tliat mortality rates can be gi-eally decreased and the 
incidence of liemorrhage reduced by the prophylactic administration of vitamin K to tlie 
mother prior to delivery, and adds, somewhat ambiguou.«]y, “we have also repeatedly ex- 
pressed the hope, adequately supported by fact.s, that infant mortality resulting from intra- 
cranial hemorrhage will in the future possibly be materially reduced by this sound therapeutic 
procedure.” Among his own patients he gives the amazingly liigh incidence of 10.4 per cent 
with hemorrhage in a control group of infants and 1.07 per cent in another group, the dif- 
ference supposedly being due to the use of vitamin K. 

Kugelmuss, also commenting on Sanford ’s paper, stated tliat hemorrhagic disease of 
the newborn is a disease entity due specifically to prothrombin deficiency and that “since the 
disease occurs in less than 0.5 per cent of all newlwra infants it is folly to waste vitamin K 
on 99.5 per cent of the remainder even if many of these may sliow hemorrhagic manife.sta- 
tions! If the latent hemorrhagic tendency pre.^ent in all newborn infants becomes active, 
the rise in clotting time will indicate decrease in available prothrombin. Then, and only 
then is vitamin K therapy indicated.” His incidence of liemorrhagic disease is 12.5 times 
that given by Sanford but there is no comment as to the source of the data, and in spite of 
this greater frequency he still does not believe routine administration of vitamin K ju.stified. 

According to Dam, Sanford’s view “is in fact difficult to understand since sufficiently 
lowered prothrombin time always will lead to bleeding.” Dam’s statement, however, does 
not reflect the general opinion of most inve.stigators. 

An editorial in the Engli.sh publication. Lancet, commended Sanford ’s paper for throw- 
ing scientific doubt “on what was becoming loo simple — low prothrombin, hemorrhagic dis- 
ease, vitamin K, cure,” and concluded that “it is palpably absurd to lump all hemorrhage 
manife.stations of the newborn together and pretend that this is hemorrhagic disease due to 
prothrombin deficiency and preventable and curable by giving vitamin K. ” 

xVfter reading the editorial on .Sanford ’s paper. Capon agreed that the paper gave 
welcome support against the idea of many recent investigators that hemorrhagic di.=ease in- 
cludes all typos of hemorrhage, and said, “There is .some additional factor with low pro- 
thrombin of the blood causing hemorrhagic di.=ease of the newborn infant.” 

MaePherson and Henderson, in response to the .«anie editorial, thought that one could 
relegate to the “proper station such minor accidents as Sanford de.scribes” but that this still 
did not depreciate the routine use of vitamin K as a preventive or cure of hemorrhagic disease. 

Parks and Sweet, in an attempt to find further evidence as to the validity of the state- 
ment that vitamin K could be expected to reduce materially the number of infants with 
hemorrhage and to decrease total death rate.s, ga\'e 5 mg. vitamin K orally on admission to 
the hospital to 1,151 women, alternating them with 1,594 who received no vitamin K. They 
found abnormal bleeding in 1.7 per cent of the infants bom to the first group of mothers 
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and in l.-i per cent, of the second group. The mortality among infants weighing over 1,000 
grams alive on admission and dying within two weeks, whose mothers received vitamin K, Avas 
4-.1 per cent; for those whose mothers Avere untreated, 4.9 per cent. Hemorrhage not definitely 
due to trauma Avas associated Avith 10 per cent of deaths in both groups. The vitamin K Avas 
eft'ectiA’o in raising the blood prothrombin IcA-els of both mothers and infants. They say, 
"If an elevated prothrombin leA'el is a significant factor in lAreventing neonatal hemorrhage 
Ave are unable to explain the results of our clinical surA'ey. ” This paper, altliough appearing 
at about the same time as the one by Sanford et al. and in fundamental agreement Avith it, 
seems to have received little attention. 

It is the paper of Beck and his co-AVorkers and the Avork of Heilman and his associates 
that are most constantly referred to as giA’ing jiroof of the efiicacy of Antamin K in ma- 
terially loAvering the incidence of hemorrhage, and consequently in loAvering infant death 
rates. 

Beck et al. alternated cases and gaA’c vitamin K to 1,022 mothers; among their infants 
4 appeared to haA-e sulTered intracranial hemorrhage, one had bloody stools. The mothers 
of 1,037 infants receiA-ed no vitamin K; in this group there Avere 14 infants Avith a diagnosis 
of intracranial hemorrhage and 7 Avith bloody stools. This is an axiparent reduction in the 
incidence of hemorrhage from 2 to 0.5 per cent. There is no mention of hoAv the diagnosis 
of intracranial hemorrhage AA’as made nor of the mortality rate, and Beck, in closing the 
discussion on the paper, stated in regard to the infants Avith bloody stools, “These AA'ere not 
tj-pical cases of melena neonatorum but in all of them a diagnosis of bleeding of some charac- 
ter Avas made. ’ ’ The incidence of 2 per cent with hemorrhage which Avas found in the control 
series is much higher than that reported by almost any other clinic. 

Heilman, Shettlcs, and Eastman, in *1940, reported a mortality of 4.1 per cent among 
the infants of 384 Avomen aa'Iio had had vitamin Iv prior to delivery and only 1.5 per cent 
among 392 AA'ithout vitamin K. They .‘-tate that this is a statistically significant difference, 
and yet it is not a sufficiently large series on AA’hich to base an opinion, for it is the experience 
of practically every clinic delivering large numbers of babies that many hundreds may be 
born AA'ifh almost no mortality, only to be folloAA'ed by a compensatory increase a short time 
later. 

Realizing this fact, Heilman and Shettlcs subsequently reported over 1,000 infants 
whose mothers had had A’itamin K and approximately an equal number AA’hose mothers had 
not been given the vitamin. The incidence of prematurity AA’as almost tAA’ice as great and of 
cesarean section almost four times as great in the control as in the treated cases. The un- 
corrected mortality Avas giA’cii as 3.9 per cent and 1.9 jAcr cent and the statement Avas made 
that, since the mortality folloAving cesarean section Avas 12 per cent in each series, the varia- 
tion in the number in the tAvo series can be disregarded. Hoavca’ci’, the difference betAveen 12 
per cent of 100 cesarean sections and 12 per cent of 26 cesarean sections immediately AA-eights 
the untreated series by adding 9 deaths to that group. The authors stated that, in remoA’ing 
all deaths of premautres or folloAving cesarean sections, the mortality Avas 1.2 in the treated 
and 2.4 in the untreated. If the figures are recalculated. hoAvCA'cr, it seems probable that 
only the premature infants Avere remoA’ed. If cesarean sections are also eliminated, the mortal- 
ity becomes 0.9 in the treated and 1.5 in the untreated, a difference less impressive than be- 
tAveen 3.9 and 1.9 per cent. In small groups of 1,000 cases each, a difference betAveen 9 
deaths and 15 deaths can be due to chance. 

In order to further evaluate the claims made by various investigators that 
vitamin K if administered to all pregnant AAmmen during labor Avould reduce 
neonatal mortality rates by decreasing the number of infants a\4io die of hem- 
orrhage, a study of this sub.iect was initiated at the Chicago Lying-in Hospital. 
IMost previous investigations have included a very small group of patients or the 
vitamin has been given to alternate women. In order to overcome the inac- 
curacies inherent in inadequate data, and the selection Avhich is inevitable Avhen 
an attempt is made to alternate patients, it Avas decided to give vitamin K to all 
Avomen delh^ered during a tAvo-year period, to stop this medication and to use 
the folloAving tAvo yeai’s for a control. The vitamin in the form of 3.2 mg. 
Hykihone (2-methyl-l, 4-naphthohydroquinone-3-sodium sulfonate )'’ Avas given 

♦The author is grateful to the Abbott Laboratories for supplying the Hykinone used in 
this entire study. 
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to all patients on admission to the labor rooms. The parenteral route was chosen 
in order to prevent loss by emesis. 

Personal Observations 

From Jan. 1, 1941, until Nov. 1, 1944, 13,190 infants weighing over 1,000 
grams were born in this hospital. Among 6,502 mothers delivered during the 
first two years, 6,004 received vitamin K. The reasons for failure to adn;iinister 
it to 498 included too sliort an interval between admission and delivery, ante- 
partum death of the fetus, nonavailability of the vitamin. Of the 6,004 patients 
who received vitamin K, the exact interval between the administration of K and 
delivery was recorded in 5,833, Almost half of the patients (45.53 per cent) 
received it more than one but less than six hours prior to delivery. In 7.46 per 
cent the interval was less than one hour; it was more than six and less than 
twelve in 25.04 per cent; from twelve to eighteen in 11.3 per cent; eighteen to 
twenty-four in 6.0 per cent and over twenty-four in 4.6 per cent. 

A total of 6,560 infants were bom; of these 89 died within ten days of 
birth, and 108 were dead at the time of deliverjL This is a neonatal mortality 
of 13.4 per 1,000 births and a stillbirth rate of 16.4, making a total fetal and 
infant mortality of 29.8 per thousand births. 

On Jan. 1, 1943, the administration of the vitamin was di.scontinued, and 
from then until Nov. 1, 1944, a total of 6,630 infants were delivered. Among 
these, 82 were stillborn and 90 who were born alive failed to survive for ten days. 
This gives a neonatal mortality rate of 13.5 and a stillbirth rate of 12.3 or a 
combined rate of 25.8 per 1,000 births. 

During 1941 and 1942, the vitamin was given to a few babies after birth 
whose mothers had failed to receive it during labor. During the following two 
years it was also occasionally administered, particularly to very premature 
babies, but fewer than 100 received it. It Avas given empirically because of the 
possibilit}’^ that it might increase the chances of survival, and only rarely be- 
cause of visible bleeding. 

Examination of the death rates for the two years during Avhieh vitamin K 
Avas given and for the folloAving tAvo years sIioav almost identical rates for the 
first ten days of life, and a distinctly loAA'^er stillbii’th rate in the control series. 
It might be argued that other more faAmrable conditions existed during 1943- 
1944 Avhich offset any loss of life occasioned by the failure to administer vitamin 
K. During the latter jmars the proportion of multiparous patients Avas slightly 
greater than in the previous years but, as shoAvn in Table I, the total mortality 
rates decreased in both multiparous and primiparous patients and in both years 
the rate for multiparai’s is greater than for primiparas. If the rates for 1943- 
1944 Avere to shoAv any change because of the increase in the number of mul- 
tiparas, it should be in the direction of increased mortality. 

The incidence of prematurity (Aveight from 1,000 to 2,500 grams) among 
livebom infants is slightlj^ less (Table II) in 1943-1944 (6.5 per cent) than in 
the preA-ious years (7.1 per cent) but the difference is only 0.6 per cent and is 
not statistically significant. The premature mortality rate is 12 per cent in 
both periods, klortality for infants born alive at tern (over 2,500 grams) is 
0.5 per cent in both periods. 

The incidence of various methods of delivery shoAvs little variation in 1941- 
1942 and 1943-1944 (Table III). Loaa' and outlet forceps Avere used slightly 
more frequently during 1943-1944 and natural cephalic deliveries Avere com- 
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TABiiE I. Mortality Hates in Relation to Maternal Parity 



TOTAL 

BIRTHS 

DEATHS 

PER 1,000 
NUJIBER births 

stillbirths 

NUMBER 

deaths AND 
STILLBIRTHS 
PER 1,000 
BIRTHS 

1941-1948 (Vitamin K) 

Primiparas 

3,130 

36 11 

56 

17 

28 

Multiparas 

3,430 

53 15 

52 

15 

30 

1943-1944 (No Vitamin K) 

Primiparas 

2,692 

34 13 

30 

11 

24 

Multiparas 

3,938 

55 13 

52 

13 ■ 

26 


Table II. Relation op Prematurity to Mortality 



births 

DEATHS 

stillbirths 


(NO.) 

(%) 

(NO.) 

(%) 

(NO.) 

(%) 



1941-1948 







Vitamin K 





Term 

6,092 

92.9 

31 



0.9 

Premature 

468 

7.1 

58 

l^i 


11.7 

Total 

6,560 

100.0 

89 

1.3 

108 

1.6 



1943-1944 







No Vitamin K 




Term 

6,198 

93.5 

34 

0.5 

43 

0.7 

Premature 

432 

6.5 

56 

12.9 

39 

9.0 

Total 

6,630 

100.0 

90 

1.3 

82 

1.2 


Table III. Method of Delii'ery in Vitamin K and Control Series 


WTAMIN K 

NO VITAMIN .K 


1941-1942 

1943-1944 

Total infants 

6,560 

6,630 

Natural cephalic 

50.7% 

44.7% 

Low forceps 

37.2 

43.3 

Midforceps 

2.9 

2.6 

Version and extraction 

0.7 

0.6 

Breech 

4.1 

4.1 

Cesarean 

4.0 

4.4 

Other 

0.4 

0.3 

Total 

100.0% 



pensatorily decreased. Although total mortality is somewhat greater in natural 
cephalic deliveries than when low forceps are used, this is because the majority 
of macerated and malformed fetuses are delivered vuthoiit operative inter- 
ference. When fetuses dead before the onset of labor and those suffering from 
malformations or erythroblastosis are deleted, the mortality rates associated with 
the two types of delivery are practically identical. It is evident, therefore, that 
manner of delivery has not affected mortality rates in these two periods. 

Of the 369 infants who were born dead or died during the four years, 334 
were subjected to postmortem examination. The causes of death are shown in 
Tables IV and V. The pathologic lesions found in the infants who were born 
alive show remarkable similarity in the period when vitamin K was given and 
when it was .discontinued. Each group has approximately the same number of 
infants with hemorrhagic manifestations, and associated with practically all of 
these there were abnormalities of labor or delivery which appeared to be definite 
causative factors. Placenta previa, premature detachment of the placenta, or 
cord prolapse were the cause of the anoxia which caused petechial hemorrhages 
in eleven infants, and were also present in the majority of infants with pul- 
monary hemorrhage. Intracranial hemorrhage was almost always associated 
with definite trauma incurred during labor or delivery. 
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Table IV. Stillbiiitjis in Vitamin K and Contkol )Serie.s 



VITAMIN K 


NO VITA.M1N K 


1941-1942 


1943-1944 

Total births 


G,500 


0,030 

Malformation 


13 


0 

Erythroblastosis 


() 


9 

Pneumonia 


7 


0 

Syphilis 


1 


1 

Abdominal pregnancj' 


2 


0 

No abnormalities 


48 


30 

Antepartum 





Toxemia 

11 


0 


Nontoxic 

35 


27 


Intrapartum 





Nontoxic 

2 


O 

O 




77 


52 

Anoxia (pctecliial hemorrhages) 


27 


20 

abruptio 

8 


13 


cord prolapse or Icnot 

11 


0 


uterine abnormality 

4 


4 


placenta previa 

4 


'J 

• f 


Intracranial hemorrhage 


4 


3 

Liver hemorrhage 


0 


1 



31 


30 

Total 


108 


82 

Stillbirth rate per 1,000 births 


10.4 


12.3 


T.vble V. Neonatal Death.s in 

THE Vitamin K and Control Series 


VITAMIN IC 

NO VITAMIN K 


1941-1942 

1943-1944 

Total births 

0,500 

0,030 

Prematurity (no abnormalities) 

27 

26 

Malfoimation 

18 

23 

Erj'throblasto.sis 

7 

12 

Pneumonia 

12 

7 

Edema of meninges 

4 

2 

Miscellaneous 

2 

2 

Unknown 

1 

3 


71 

75 

Anoxia (petechial hemorrhages) 

0 

5 

Intracranial hemorrhage 

9 

5 

Pulmonary hemorrhage 

2 

5 

Hemorrhagic disease (?) 

1 

1 


18 

10 

Total 

89 

91 

Death rate per 1,000 births 

13.5 

13.5 


In only two infants did the possibility of true heniorrliag’ic disease exist, and in neither 
of these is the diagnosis conclusive. One 100-gram male infant, the child of a 22-year-old 
priniigravida, was delivered naturally from a cephalic position after a labor of 7 hours and 
13 minutes. Hykinone (3.2 mg.) was given 2 hours and 10 minutes before deliverj'. Heart 
tones had been irregular during the latter part of labor and meconium was evacuated into 
the amniotic fluid. Respiration was delayed for several minutes after birth and when Anally 
initiated remained irregular and grunting in character. The infant was placed in a He.ss bed, 
given oxygen and respiratory stimulants, but continued to do poorly and died after 29 hours 
and 30 minute.^. Autopsy cxiiminafion disclosed multiple perforations of the stomach with a 
large amount of blood in the stomach and in the yieritoneal cavity, a small hemorrhage in the 
right adrenal gland, and early pneumonia, together with large numbers of epithelial cells 
from the amniotic fluid in the pulmonary alveoli. 

The second infant was born in .Tune, 1944. It was a female, weighed 3,793 gram.“, and 
was delivered by low forcejis after an uneventful labor of 15 hour.s, 10 minutes. The mother 
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was a 24-year-ol(l primipara. Eespiration was extremely delayed and intratracheal oxygen 
was given for twenty minutes before breathing began. The infant was placed in a Hess bed 
and continued to do poorlj-. It was cyanotic, breathed irregularly, and did not move unless 
stimulated. It was given 3.2 mg. Hyhinone one hour after birth, together with coraniine and 
caffeine. At 6 hours of age it vomited a small amount of blood and had bloody stools; a sec- 
ond dose of vitamin K was given at this time. The infant continued to do poorly, and 60 c.c. 
of blood were given intravenously at 18 hours. There was little response and the infant suc- 
cumbed at the age of 50 hours. AutoiJsy examination revealed a spectacular picture of hemor- 
rhage and infarction of liver, spleen, kidneys, lungs, and adrenal glands. There was also free 
blood in the intestine. The brain and cranial cavitj' were normal. Blood smears made on the 
first day of life showed no evidence of platelets, and subsequently it was learned that the 
mother of the infant was very subject to skin petechihe, that her maternal gi-andfather was a 
“bleeder,” that a maternal aunt died at 18 months of multiple hemorrhages, and that her 
mother had an unusual tendency to bleed. WTiether this should be considered hemorrhagic dis- 
ease, whether it is entire!}' the result of anoxia, or whether it is some t^'pe of familial purpura 
cannot be determined. 

If these are eases of hemorrhagic disease, they are instances of a failure to 
respond to vitamin K. If they are not hemorrhagic disease, it means that, in 
over 13,000 infants, none has died of hemorrhagic disease. 

Tlie stillliirth rate was 4 per thousand less during 1943-1944 than during 
the time when vitamin K was given. This saving has been almost entirely in 
deaths which could in no way be related to prothrombin time. The incidence of 
^By type of hemori-hage is practically the same in the two groups, and in these, 
as' in the neonatal deaths, there is no evidence that anything beyond trauma or 
interference with oxygenation of the fetal blood was a causative factor. 

From a study of this material it seems justifiable to conclude that the rou- 
tine administration of vitamin K during labor in no way affected the infant 
mortality or stillbirth rate in the Chicago Lying-in Hospital. The mortality 
rates for liveborn infants of 13.5 (1941-1942) and 13.5 (1943-1944) and the 
stillbirth rates of 16.4 (1941-1942) and 12.3 (1943-1944) per 1,000 births com- 
pare veiy fa.vorably with mortality rates reported from anj’’ obstetric hospital. 
The mortality rates are as low as any which to my laiowledge have been reported 
from a large maternity seiwice. 

The question is raised as to the validity of a diagnosis of hemorrhagic dis- 
ease unrelated to trauma, anoxia, or some other pathologic state. Clifford stated 
that 50 per cent of his 69 infants wtli hemorrhagic disease were suificientlj* 
•asphyxiated to require artificial resuscitation, and among the cases of authors 
who stress the importance of hemorrhagic disease as a cause of death the in- 
cidence of intracranial hemorrhage is always high. 

According to Waddell, “Obstetric trauma in some instances is the precipi- 
tating factor in intracranial hemorrhage, thus initiating hemorrliage in an in- 
fant that is by reason of prothrombin deficiency a potential bleeder.” It is 
the feeling in the Chicago Lying-in Hospital that the incidence of intracranial 
hemorrhage is directly related to the sldll and judgment of the obstetrician, 
and that instead of being a common cause of death it should be low, and become 
constantly lower. Whether it is justifiable to accept tlie concept of hemorrJiagie 
disease as an entity entirely unrelated to some inciting factor other than a pro- 
longation of prothrombin time seems open to question. 

It is possible that the few infants who received vitamin K during 1943- 
1944 may have been benefited. As slated before, it was given because it was 
knovm to be harmless and because it might possibly do some good. In no case 
was a diagnosis of hemorrhagic disease made (except po-ssiblj- the two fatalities 
previously mentioned) and at no time in the past four years has any infant 
(except one of these fatal cases) been ti-ansfused for loss of blood by hemorrhage. 
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Conclusion 

Evidence has been produced by many investigators which leaves no doubt ' 
(1) that in the majority of infants the prothrombin time is prolonged during 
the greater part of the first week of life beyond that which is normal for the 
adult, (2) that the administration of vitamin K to the mother prior to delivery 
or to the infant after birth will usually prevent the customary prolongation, (3) 
that after prolongation has once occurred, administration of vitamin K will usu- 
ally cause a return to normal. 

There is no proof, however, that prolongation of prothrombin time is a di- 
rect cause of hemorrhage. Many infants with excessively prolonged prothrom- 
bin time show no evidence of hemorrhage, while others "with relatively little 
prolongation bleed severely. Since almost all infants show some prolongation of 
prothrombin time during the firet week, all who bleed from any cause would be 
expected to show some abnormality. 

The optimistic prophecies which were made early in the study of vitamin K 
in regard to prevention of hemoimhage and reduction in mortality rates follow- 
ing routine administration of vitamin K do not seem to have materialized. The 
present study, as well as the investigations of Sanford et al. and Parks and 
Sweet, indicate that in a carefully studied group of infants anything which 
can be considered hemorrhagic disease is extremely rare, and that the incidence 
of the hemorrhages which do occur in this age group is not modified by admin- 
istration of vitamin K to the mother prior to deliveiy, or to the infant after 
birth. 

In the present study, which was carried on for almost four years, 6,560 in- 
Eants weighing over 1,000 grams were bom during the two years in which 
vitamin K was given, and 6,630 were born during the next twenty-two months. 
The total fetal and infant mortality rate of 29.8 for the first two years is higher 
than that of 25.8 for the last two years in spite of the fact that no change of 
significance occurred in the incidence of primiparity, premature delivery, mode 
of delivery, or other kno^vn factor. The mortality rates for liveborn infants are 
identical in the two series, as are also the numbers of infants who showed 
evidence of hemorrhage on postmortem examination. 

The conclusion seems justified that no decrease in infant or fetal mortality 
can be expected to result from the routine administration of vitamin K to all 
women during labor. 
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// THE CONSERVATIVE MANAGEMENT OF SOME VARIETIES 

OF PLACENTA PREVIA- 

Hermax ay. Johxsox, M.D., F.A.C.S., Houston, Texas 

(From ilie Department of Oisietrics, Baylor University Colleye of Medicine, and the 
Maternity Division of St. .Joseph’s Infirmary) 

T he main purpo.se of this papei- is an attempt to drive away some of the 
goblins which have long, long ago been di-awn into the picture of placenta 
previa and have been handed down from one edition to the next edition of 
acceptable textbooks on obstetrics wdth no evidence of revision commensurate 
with increased clinical experience. A second pui’pose is to urge most conser- 
vative measures when the decision is made to effect delivery per vaginam. 

A^igorous protest should be made agaimst continuously inculcating into the 
minds of medical students and of practicing phy.sicians the impression that a 
case of placenta previa can end fatally as a direct result of the first blood lo.ss, 
or even of any subsequent bout of bleeding, when no attempt at delivery has 
been made. 

The following quotations from obstetric textbooks in common u.sagc today exemplify 
the outmoded statements referred to above. Stander-WilIiams,J “Ordinarily the initial 
bleeding is rarely so profuse as to prove fatal, and ceases spontaneously, to recur again 
when least expected. ... In a certain proportion of cases, particularly when the insertion 
is marginal, the bleeding does not appear until the time of labor, when it may vary from 
a slight bloodstained discharge to a profuse or even fatal hemorrhage." DeLee-Greenhill,® 
“The first hemorrhage may vary from a few drops, hardly a stain on the linen, to a pro- 
fuse ‘flooding,’ which may be fatal at once, but usually a few ounces are lost as the 
initial sj’mptom. ’ ’ Beck,^* ‘ ‘ The initial loss of blood is quite profuse and often alarming. 
Fortunately, however, it seldom is fatal.’’ 

The inference from the.se acceptable authors is that the .spontaneous bleed- 
ing from placenta previa sometimes is fatal. It is the author’s opinion that 
the obstetrician should not approach or behold a case of placenta previa with 
this tmwarranted fear in his mind, since .such an attitude might cause him to 
resort to measures in treatment which might be too drastic or untimely. Fur- 
thermore, these same autliors importune the physician to terminate the preg- 
Jianey as soon as the diagnosis of placenta previa has been made. This appears 
unwarranted. There would seem to be no good reason for sacrificing the life 
of a fetus merely because its placenta happened to be implanted over or near 
the cervical os. Alore particularly is this true when the claimed serious threat 
to the life of the mother is still unproved. The high fetal mortality in placenta 
previa cannot be reduced unless the pregnancy is allowed to proceed into the 
period of viability and until the practice of u.sing the body of the fetus as a 
mechanical tam])on is discontinued. 

It is e.ssential to proper treatment that all means at our command be used 
for the purpose of making a correct diagnosis. The assumption that vaginal 
bleeding at term or during the la.st trime.ster is due to placenta previa is 
grossly erroneous. Aloreover, it should be constantly borne in mind that only 
about 33 per cent of such cases of bleeding are actually due to placenta previa. 

•Read before tlie Fifteenth Annual Meeting of the Texas A.ssociation of Ob-sletriclan.-s 
and Gj-necologist.s, Nov, 22, 1944, Dalla-s, Texas. 
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Further evidence in support of the low incidence of placenta previa in cases present- 
ing varying amounts of vaginal bleeding is found in the following quotation from a sta- 
tistical report by Dippel and Brown, ■» “As a matter of fact, there were only eleven in- 
stances of clinical placenta previa in the group, while the remaining fifteen were merely- 
roentgenologic instances of low implantation of the placenta. There were only two cases 
where clinical evidence of premature separation of the normally implanted placenta was 
present. Therefore, if cesarean section had been routinely performed on all cases of vag- 
inal bleeding on the assumption that they had either placenta previa or premature separa- 
tion of the placenta, that assumption Avould have been erroneous, and cesarean ' section 
would have been unjustifiably performed in S5.S7 per cent of the cases. ’ ’ 

For obstetricians it might be well to reverse the dictum which ends”. . . 
is due to placenta previa unless proven otherwise,” to . . is due to other 
causes unless proven placenta previa.” This suggested change does not mean 
that the obstetrician should become less insistent upon making an accurate 
diagnosis in all eases of vaginal bleeding. 

Two methods of localizing the placenta are available, namely, x-ray vis- 
ualization and manual examination. All cases of suspected placenta iirevia 
should have the benefit of both. Needless to say, the element of error will be 
decreased with the skill of those making the examinations. The great advan- 
tage of roentgen localization of the placenta has been amply shown by Dippel 
and Brown."* They were able to visualize the placenta 236 times out of 262 
observations, an incidence of 90 per cent. Unfortunately, the assistance of 
skilled observers in placental visualization is not generally available and 
unskilled interpretations are dangerous. A reliable interpretation, when avail- 
able, serves as a cheek on the vaginal examination, i.e., it is further proof of 
where the placenta is or is not. 

It is the author’s opinion that a sterile vaginal examination is essential 
for accurate diagnosis. This should be done in all suspected cases and done 
Avhether there is bleeding or not. Rectal examinations are contraindicated, as 
zeal for information may cause too much trauma. Naturally, the vaginal ex- 
amination should be done Avith due consideration for the exigencies of the 
ease, and Avith extra precaution against infection. As for preparedness for 
delivery or transfusion at the time of this examination, more Avill be said later. 

The Amginal examination means nothing to fingers that haA'^e not palpated 
hundreds of perfectly normal cases late in pregnancy and in labor, because 
only normal findings can be used to cAmluate departures from the normal. The 
trained finger knoAvs the usual station of the head, the usual station of the 
body of the ceiwix; and if not in labor, the degree of ripening of the ceinax 
and the location of its internal os. If in labor, the amount of effacement or 
dilatation is knoAvn. The trained examiner knoAA's that the loAver uterine seg- 
ment is A^ery thin and through it the presenting pole may be easily palpated 
for some distance lateral, as Avell as posterior and anterior to the cervical os. 
Normally, throughout this area nothing save varying quantities of amniotic 
fluid is interposed betAveen the fingers and the presenting pole. If a mass is 
interposed, hoAvever, its thickness, extent, and location Avill be of great sig- 
nificance. Thus, AAuthout even invading the cerAUX, it may be possible to make 
a reasonably accurate diagnosis of the Amrious degrees of placenta preAua from 
loAv implantation of the placenta to placenta preAua centralis. On the other 
hand, in multiparas in laboi’, AAuth effacement of the canal and some dilatation 
of the external os, the finger may be gently inserted in quest of a place Avhere 
only membranes are felt and for the purpose of rupturing them. If one is 
fortunate enough to haA'e x-ray interpretations and a careful Amginal exami- 
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nation to fit into the clinical picture, the percentage of error in the diagnosis'" 
of placenta previa should be very small. 

Some apology should be made for reciting so much elementary obstetrics, 
but it has occurred to me many times that the books have not laid enough 
stress on normal findings in the differential diagnosis of abnormal conditions. 

The forces of labor are not altered in placenta previa ; therefore, in the 
nontoxie cases (the combination of pre\da and toxemia is extremely rare) 
there would be no reason to suspect any difference in the process of efface- 
ment, dilatation, placental separation and expulsion, except that as dilatation 
progresses, uteroplacental sinuses are abrupted and this is accompanied by 
intermittent bleeding. 

The amount of bleeding at any given time is largely dependent on the 
amount of dilatation occurring at that moment, since it is the cervical dilata- 
tion that causes the abruption. This is not true of the centralis variety. When 
the hemorrhage is profuse, with little or no dilatation, one may be reasonably 
certain that he is dealing with a case of the central type. 

Fortunately, the time required to complete the first stage of labor is at 
least four hours. The bleeding is intermittent and, as mentioned, is caused 
by the periods of dilatation and not directly by the labor pains. The fore- 
going statement might be open to question, but everyone who has observed 
dilatation carefully must feel that the progress of dilatation varies in every 
labor and in different periods in each laboi*. These periods of progress seem 
not to take place with each pain but, when they occur, represent the accumu- 
lative effect of many pains. Fibroelastic tissue may require a process of 
softening between each period of dilatation. Perhaps this mechanism is a 
lifesaver in placenta previa, because it permits nonbleeding periods, i.e., periods 
which allow the patient to regain some blood volume. If the foregoing con- 
cept of the mechanics of separation in placenta previa is true, it permits of 
two reasonable conclusions: first, that a careful vaginal examination cannot 
simulate a series of labor pains building up to a period of dilatation and sepa- 
ration with hemorrhage. The examination may be coincidental Avith the period 
of dilatation and bleeding, but not the cause. This may be easily proved by 
making another examination immediately folloAAung the cessation of the cur- 
rent bleeding. Second, a patient at or near term going into labor might re- 
quire four hours or more to complete the first stage. If she lo.st 1,500 c.c. 
during this entire period, it Avould mean a steady blood loss of 6 c.c. per 
minute, but if the loss were at interAmls of ten minutes, the periodic amount 
lost would be 60 c.c. This long range intermittent loss of blood Avith its op- 
portunities for natural and for transfusion replacement could hardly proA’^e 
lethal. Therefore, the conclusion seems reasonable that there is little danger 
of the patient’s bleeding to death, proAuded actiA'e measures to effect deliA’'ery 
of the baby or placenta are not taken. 

The fetal mortality in placenta prcA-ia Avill ahA^ays be high. Naturally, it 
Avould be expected to be loAve.st in deliA^eries effected by cesarean section ; but 
CA'en here Ave should be reluctant to promise the family a liAung and Avell baby. 
The incidence of fetal abnoi-malities associated Avith placenta prcAua, as sIioaati 
by Greenhill,’' is considerable. In another group of eases the fetus Avill have 
suffered some asphyxia from exce.ssiA-e interference Avdth uteroplacental circu- 
lation, and Avith the least amount of inhalation anesthe.sia, it may rapidly 
develop an asphyxial hemorrhage and die soon after delivery. 
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There is not sufficient data available at the present time to show how 
much decrease in fetal and maternal mortality maj'’ be accomplished by using, 
in vaginal deliveries, the strietlj^ conservative treatment as opposed to the 
version, scalp traction, bagging, or other techniques. Watson® reported a small 
series showing improvement. In our small series of private cases, the conser- 
vative treatment has been employed with a fetal mortality much less than the 
usual percentage given for vaginal deliveries. 

In Table I is recorded the material from the St. Joseph’s new Maternity 
Division. It has been divided into two separate time intervals since the earlier 
period supplied data for a presentation before a local gathering of physicians. 
The more recent period, then, brings the data up to date. The great differ- 
ences in incidence of placenta previa in the two time periods are not readily 
explainable. Only the incidence in the past year corresponds favorably with 
that reported by Stander’’ for the New York Ljdng-In Hospital. It is most 
probably the true incidence for our hospital service since the records recently 
have been more accurately kept. In this connection, it should be pointed out 
that the staff of the St. Joseph’s Maternity is heterogeneous though fairly well 
controlled bj^ an organized consultation system. 

Table I. Incidence of Placenta Previa in Term and Near Term Deliveries at 

St. Joseph’s Maternity 


Deliveries 1939 to October, 1943 19,588 

Number of cases of placenta pre\ia 48 

Incidence 1 in 408 

Deliveries October, 1943, to October, 1944 5,038 

Number of cases of placenta previa 31 

Incidence 1 in 162 

Deliveries ‘1939 to October, 1944 24,626’‘ 

Number of cases of placenta previa 79 


Deliveries ‘1939 to October, 1944 24,626’‘ 

Number of cases of placenta previa 79 

Incidence 1 in 347 (Stander, 1 in 180) 


♦211 sets of twins. 

Table II. Corrected Petal Mortality in 79 Cases of ■\’’ariously Treated 
Placenta Previa (82 Fetuses) 

METHOD OF DELIVERY 

cases 

! DEATHS 

FETUSES 

1 TOTAL 

MORTALITY 


(NO.) 

i (NO.) 

(NO.) 

1 (%) 

Cesarean section 

42 


42 

21.4 

Strictly conservative 

29 

2 

24 

8.3 

Other techniques 

8 

5 

6 

83.3 

Totals 

79 

16 

72 

22.2 


Returning now to fetal mortality as experienced in our largest maternity 
hospital. Table II, it is seen that corrected figures are given. Only the fol- 
Iqwing ten fetuses were eoi’reeted out; prematurity, i.e., less than seven full 
calendar months gestation (seven cases), stillbirths (two cases, both of which 
were macerated, one being a case of missed labor), and congenital anomalies 
incompatible with life (one case). The relatively high mortality for cesarean 
section deliveries, which is essentially that of the entire series, is discouraging 
and probably accounted for through the effect of' anesthetic agents upon al- 
ready traumatized fetuses. By strictly conservative treatment is meant no 
interference with labor or delivery except possibly rupture of membranes, 
elective low forceps, or breech extraction after full cervical dilatation. This 
method of handling labor and delivery, exclusive of transfusions or other 
suppoi’tive therapy equally applicable to all other eases, yielded the lowest 
fetal mortality rate. The worst rate is found in the group treated by other 
techniques, i.e., all other methods of vaginal delivery. Some of these latter. 
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notably the intrauterine bag, may have some merit in selected cases. How- 
ever, others, particularly version with extraction through an incompletely 
dilated cervix (two eases) and Duhrssen’s incisions with operative delivery 
(one case), are to be severely and forever condemned. It must be conceded 
that the number of cases here presented, and e.specially the number in each 
subdivi.sion of type of delivery, is too small to be of absolute statistical value. 
Nevertheless, each shows a definite trend which cannot be ignored. 

The immediate maternal mortality in all cases of placenta previa .should 
be nil or at least should not exceed 1 per cent. Here the cause of death is 
due to hemorrhage and is seldom, if ever, due to the blood loss of previa alone, 
but to some additional factor which increases the blood loss, e.g., untimely 
cesarean section, injury to the cervix, rupture of uterus, and too hasty sepa- 
ration of the placenta during the third stage. There are two rare complica- 
tions of placenta previa Avhich might prove immediately fatal, namely, mas- 
sive ablation, and placenta acereta involving the cervix. The remote maternal 
mortality which is due to infection, though small, will always be present. Even 
here anemia from blood loss may be a contributing factor through lowering 
resistance. The maternal mortality in our relatively small total series was nil 
from all types of delivery. 

All eases of suspected placenta previa should be hospitalized for purposes 
of accurate diagnosis and for close observation of a developing anemia. Hos- 
pital rest may also decrease the bleeding episodes while awaiting good viability 
of the fetus. If, for economic reasons, this is impractical, the patient .should 
be returned to the hospital for careful blood .study after each bleeding spell 
of any consequence. 

AVhen the pregnancy is terminated either with the onset of labor or by 
prearrangement, it will, for purposes of treatment, fall into one of two group.s, 
namely, those best delivered by ce.sarean section and those be.st delivered per 
vaginam. The fir.st group includes all cases of central placenta previa and 
probably, in the interest of the baby, practically all previas in primiparas. 
This arrangement leaves for the second group those cases of partialis and 
marginalis occurring in multiparas. In the first group it is imperative only 
that the operator mahe .sure that the operation is done at the safe time, i.e., 
that the blood pre.ssure be .sufficiently high to withstand the .sudden additional 
blood loss following separation of the placenta. Furthermore, the anesthetic 
.should be as light and short as possible and the one which is least conducive 
to circulatory collapse. 

Inasmuch as the incidence of placenta previa increases ^vith multiparity, 
the second group will include a large number of eases. It is for this group 
that the writer .strongly advocates the ultraconservative treatment as opposed 
to bagging, version, scalp traction, etc. It is helpful for one using it to have 
the earnest and positive conviction that untraumatized and unhurried previas 
do not bleed to death. Otherwise, a puddle of blood may cause one to change 
the treatment at the wrong time and with dire consequenee.s. 

The patient is taken to the delivery room and prepared and draped for 
delivery. This is not done with the idea that delivery or tran.sfu.sion may be 
necessary, but beeau.se the delivery room is the cleanest and handiest place 
to rupture the membrane.s. With the utmo.st care the middle finger of the 
left hand seeks a place near the edge of the placenta where the membrane.s 
alone separate the finger from the presenting fetal pole. U.sing the finger as 
a director, uterine dressing forceps are passed to contact the membranes. 



JOHNSON: CONSERVATIVE MANAGEMENT OP PLACENTA PREVIA 


253 


Then, instead of puncturing them, the tips are used to bite a perforation. The 
forceps are inserted further and opened in order to produce a large rent. 
This allows the amniotic fluid to eseaj)e freel.y. The patient is returned to her 
room. As labor progresses, the presenting pole aids the dilatation and acts 
as a natural tampon. In addition, the escape of the amniotic fluid decreases 
the intrauterine volume and permits of at least a certain amount of retraction 
in the lower uterine segment. This may be a valuable aid in preventing blood 
loss. The labor is then watched Avith frequent cheeking of the blood loss, 
blood pressure, and fetal heart. EA^erything should be done to make the labor 
as comfortable and sIoav as possible. It should not be necessary to say that 
a suitable donor AAdiose Eh 'possibilities haA^e been determined should be aAmil- 
able. Plasma may be used to great advantage during the emergency, reserA^- 
ing the blood donor for the treatment of a possible postpartum hemorrhage 
or anemia. 

The patient is returned to the delivery room at the end of the first stage 
of labor. At the completion of the second stage, AAdiieh may end spontaneous!}’' 
or be assisted Avith outlet forceps deliAmry, the uterus may be gently supported, 
but no effort should be made to hasten separation of remaining attached pla- 
cental tissue. This is especially true if free bleeding is present. There is no 
blood escaping from unabrupted uteroplacental sinuses, and to proAude a fresh 
source of bleeding may be the determining factor in the outcome. AIIoav the 
placenta to separate naturally. 

It is not presumed that every patient Avitli a nonviable fetus and placenta 
preAua should be carried along indefinitely. The tendency has ahvays been to 
interfere at too early a stage in iiregnaney. Our contention, hoAvever, is that 
it is safe for both mother and child, proAuded the mother’s blood picture is 
folloAved carefully. This must be the criterion for interruption of the preg- 
nancy before the fetus has reached easy Auability, and not an alarming history 
deriAmd from a lay estimate of the amount of blood lost. Procrastination must 
end Avhen the total blood loss has produced a secondary anemia of such sever- 
ity that further bleeding Avould endanger the life of the mother. 

In conclusion, may I, for statistical purposes, make the folloAving request? 
AAdll you please report to me any fatal case of placenta preAua Avhich you may 
knoAv about Avhere there had been no cervical nor intrauterine manipulation, 
nor any attempt at manual remoAml of remaining placental tissue during the 
third stage of labor. I promise to reAvard you and Avill add your case to my 
series. This offer has been made many times during the last fifteen years, 
and at many of the “refresher courses’’ offered by the State of Texas seAmral 
years ago. These courses Avere attended by manj’' of the older practitioners. 

I have, as yet, no case AAutli AAdiieh to start the series. Certainly, someAA'^here, 
sometime, someone must liaAm died from placenta previa Avitiiout liaAong re- 
ceiAmd energetic or heroic treatment. 

Conclusions 

* . ' f . 

1. It is suggested that obstetric textbooks be reAUsed as regards maternal 
prognosis in placenta preAua... 

2. No maternal death from placenta preAua has been seen Avhere Nature 
has been alloAved to take its course as regai'ds labor and deliA’-ery. . 

3. All cases of vaginal bleeding in the last trimester should he subjected 
to careful examination in the hospital Avith the AueAv to rule out placenta preAua. 

4. Vaginal examination is essential for accurate diagnosis, but there are 
scAmral Amluable aids Aidiose merits are presented. 
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5. The mechanics of cervical dilatation and of placental separation in pla- 
centa previa are discussed. 

6. Reasons for the improbability of a patient spontaneously bleeding to 
death from placenta previa are given. 

7. Hospitalization from the first episode of vaginal bleeding through labor 
and delivery is urged. 

8. The matei’ual mortality for all types of delivery in the small series re- 
ported (79 cases) was nil. 

9. The feta] mortality was average in cesarean section deliveries. It was 
lowest in conservative vaginal deliveries. 
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RESULTS OF VARIOUS TYPES OF TREATMENT IN 
ADENOCARCINOMA OF THE ENDOMETRIUM 

Chas. E. McLennan, M.D., Ph.D., Salt Lake City, Utah 

(From the Departments of Ohstetrics and Gynecology, University of Minnesota and University 
of Utah Schools of Medicine, and the University of Minnesota Hospitals, Minneapolis) 

D uring the years 1928 to 1943, inclusive, 225 women Avith carcinoma in the 
body of the uterus were obserAmd in the UniA'^ersity of Minnesota Hos- 
pitals. Of these. 111 Avere seen more than five years ago ; 114 Avere handled 
after Jan. 1, 1939, and are comsidered separately, since they have not passed 
through the required five-year obseiwation period. All of these patients have 
been folloAved to the present time or until death. In all instances histologic 
proof of the carcinoma Avas obtained. Fifty of the 111 Avere liA'ing and free 
from recurrence five years after treatment, an absolute cure rate of 45 per cent. 
The relative cure rate, based on 106 patients given some form of therapy, is 
47 per cent. Since only 80 of the 111 patients Avere treated primarily at the 
UniA'ersity Hospital, Avhile 31 had had some form of treatment elseAvhere, the 
material has been divided into these tAvo groups for detailed consideration. 
ScA’-enty-six of the 80 Avomen not previously treated Avere given therapy at the 
UniA'ersity Hospital, and 34 Avere liAung and free from recurrence five years 
after treatment. Thus, the relative cure rate for this group is 44.7 per cent 
and the absolute cui’e rate 42.5 per cent. 

Material 

Table I sliow.o the varietie.« of treatment given to tlie 80 patient.? referred without 
preliminary therapy. More than half (46) of these were treated by irradiation alone 
(radium and/or x-ray). Five others were treated initially with radium and x-ray, hyster- 
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ectomy being done from one and one-iialf to six years later because of local recurrences. 
The reasons for not performing hysterectomy in the 46 patients treated by irradiation 
alone are shown in Table 33. It will be seen that 26 patients were considered inoperable 
on the basis of actual or possible extension of carcinoma beyond the uterine corpus. Only 
13 of these had proven metastases (largely vaginal),’ the other 13 presenting some indura- 
tion in the broad ligament areas. In view of the comparatively poor end results in the 
irradiated group, it may have been advisable, in retrospect, to have subjected to laparot- 
omy most of the patients with minor metastases and certainly all who exhibited merely 
questionable thickening in the broad ligaments. The hve-year cure rate for 29 patients 
subjected to total hysterectomy (Table I, items 1-5) was S3 per cent, whereas only 22 per 
cent of the 46 irradiated patients lived more than live years. The latter group, of course, 
contained all of the surgically "bad risk" patients, as well as those with extensive tu- 
mors, but it seems likelj' that a much greater percentage of the patients could have with- 
stood operation successfully. On the basis of our experience in the past live years, it 
appears that approximate!}^ 30 per cent of patients with chrcinoma of the fundus are not 
good candidates for surgical therapy when first seen. ^ 

Table III gives the end results for 31 patients treated to some extent before present- 
ing themselves at the University Hospital. While one might anticipate poor results in this 
group, the five-year cure rate of 57 per cent does not confirm this expectation. The good 
result in the small group treated by subtotal hysterectomy elsewhere is particularly sur- 
prising, but presumably represents the fact that these lesions, fortunately, were early and 
well localized. The apparently favorable outcome in this group should not by any means 
be interpreted as an indication for subtotal removal of the uterus in carcinoma of the 
fundus. Those receiving radium elsewhere were, for the most part, treated similarly to 
those treated primarily in the University Hospital (i.e., x-ray or hysterectomy following 
radium) and the results are comparable to those in the primary group. The 12 patients 

Table I. Adenocarcinoma in Corpus Uteri, 1928 to 1938: Varieties of Therapy in 
Patients Not Previously Treated Elsewhere 


treatment 


1. Radium, x-ray, total hysterectomy 

2. Radium, hysterectomy, postoperative x-ray 

3. Hysterectomy, postoperative x-ray 

4. Radium, hysterectomy' (1 postoperative death) 

5. Radium, x-ray; hysterectomy for recurrence 1% to 6 years later 

6. Subtotal hysterectomy, postoperative radium and x-ray 

7. X-ray followed by radium 

8. Radium followed by x-ray 

9. X-ray only 
10. No treatment 


NO. 


1 

17 

3 

3 
5 
1 

4 
38 

4 

4 


5 -YEAR 
CURE RATE 
(%) 
100.0 

82.3 

100.0 

66.7 

80.0 

0.0 

0.0 

26.3 
0.0 
0.0 


Table II. Adenocarcinoma in Corpus Uteri, 1928 to 1938. Reasons for Using 

Only Irradiation in 46 Cases 


REASONS 

NO. of cases 

1. Actual or possible extension of tumor beyond body of uterus 

26 

2. Old age (over 70 years) 

7 

3. Diabetes mellitus 

5 

4. Pelvic inflammation following radium 

2 

5. Corpus tumor mistaken for primary cervical tumor 

u 

6. Heart disease 

2 

7. Carbuncle of abdominal wall 

1 

8. Obesity (330 pounds) and luTier tension 

1 


Table III. Adenocarcinoma in Corpus Uteri, 1928 to 1938. Results in Patients 
Treated to Some Extent Blsi;wiiere 


treatment elsewhere 

NO. 

LIVING 5 Y-R. AFTER 
TREATilENT HERE 

o-year cure rate 

PER CENT 

Total hysterectomy 

12 

5 

41.7 

Subtotal hysterectomy 

9 

7 

77.8 

Radium in uterine cavity 

10 

5 

50.0 

Total 

31 

17 

56.7* 


•Relative rate, based on 30 patients given further treatment. 
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wlio liad liad total lij'sterectorny done clsewliere were admitted largely becaune of vaginal 
metastases. Irrndiaiion salvaged 42 -per cent of these for at least five years. 

During the years 1939 to 1943, inclusive, 114 new i)atients with carcinoma of the 
uterine body were observed. Twenty-one of these women had been subjected to some form 
of therapy elsewhere. Table IV .show's the nature of thc’ treatment given to the 93 patients 
who had not been treated previously. Tables V and VI reveal the reasons for incomplete 
therapy in 27 instances and nonroutine management in 17 other patients. From the begin- 
ning of 1939 until .July 1, 1941, .standard or “routine” therapy for carcinom.'i in the 
uterine corpus consisted of deep x-ray, intrauterine radium, and total hysterectomy, in that 
order. The dosage of x-ray amounted to 2.o0 to 300 per cent skin-erythema dose delivered 
to the site of the tumor in 25 to 30 daily treatments over approximately four weeks. 
Kadium then w'as applied from five intrauterine portals, and a dose of .5,000 mg. hours 
was given over a period of 100 hours. Four to six weeks after the completion of the 
irradiation therapy, total hystcrectoni}' and bilateral salpingo-ooidiorectomy w'ere carried 
out by the abdominal route. 

It should be noted that only 53 per cent of the patients received “routine” treat- 
ment. In other words, in nearly half of the x>*itients there were reasons for breaking 

through a carefully planned therapeutic sequence. While it is true that approximately 70 
per cent of the patients w'ere subjected to “complete” or adequate therap 3 ', in the sense 
that total removal of the uterus wnis effected, it is obvious that the treatment in some of 
these women cannot be viewed as satisfactory- from the standpoint of having eradicated 
all the demonstrable malignant tissue. Thus, something between 50 and 70 per cent of the 
previously untreated patients maj' be .said to have a chance of five-year survival on the 
basis of treatment instituted when first seen. That Is, at least 50 per cent but not over 
70 per cent of the patients received a form of therapy designed to be completely curative. 

In material of this soft it seems unreasonable to anticijiate anything better than a five- 

year cure rate of ahout 00 per cent, and even this would entail an almost perfect end result 
in those without obvious metastases at the time of treatment. 

Table VII shows the present status of the 114 women seen in the last five year.*. Only 
one patient receiving “routine” treatment has died from recurrent carcinoma. This 65-year- 
old woman was treated in .Tune, 1942, nith our present routine of radium followed by hysterec- 
tomj-, and died in September, 1943, with a mas.sive recurrence of jiclvic carcinoma. One 
routinely' treated patient died postoperatively of bronchopneumonia after the abdominal wound 
had separated completely on two occasions. She had been i rented with a full course of x-ray 
as well as radium preoperativeh'. A third patient in the routinely treated group died of 
heart disease two and one-half y-ears after treatment of the carcinoma. Autopsy showed no 
e%'idence of recurrent tumor. Only* one-fourth of the patients receiving incomplete therapy 
have survived from 0 to 4 y-cars and the ultimate five-year survival in this group may be ex- 


Tabi.k IV. Aoexocakcino.wa :x Coki’U.s Uteri, 1939 to 1943. Therai-y Given 93 

Previously Untreated Patients 


TREAT.MENT 


1 . 


2 . 


O 

O. 


‘ ‘ Complete ’ ’ treatment : hysterectomy' with or without 
irradiation 

X-ray-, radium, hy-stercctomy 
Radium and hysterectomy- 
Ily-sterectomy- alone 
X-ray' and hysterectomy' 

Hysterectomy-, postoperative radium 
Hysterectomy-, postoperative x-ray- 
Radium (partial do.-^c), hy.stercctomy, postoperative 
x-ray 

“Routine” treatment; radium ± x-ray, total 
hysterectomy- in 4 to G weeks 
Other varieties of treatment 
Intr.auterine radium only- 
x-ray- and radium 
X-ray only 

Exploratory- laparotomy- 
Subtotal hysterectomy-, postoperative 
x-ray- and radium 

Subtotal’ hysterectomy- (extensive metastases 
at operation) 

Xo treatment 


22 

27 

11 

3 

1 

1 

1 


12 

6 

2 

1 

] 

1 

4 


NO. 


(56 


49 

27 


PER CENT 
or TOTAL 


70.9 


.52.6 

29.1 
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TiVBLE V. Adenocarcinoma in Corpus Uteri, 1939 to 1943. Reasons for Incomplete 

Therapy in 27 Patients 


reasons NO. OF CASES 

1. Obvious metastases vlien first examined 9 

2. Heart disease 6 

3. Obesity and hypertension 3 

4. Primary malignant disease elsewhere 2 

5. Irradiation death prior to hysterectoni}’^ 2 

6. Advanced age (75 years or above) 2 

7. Uremia following irradiation (death) 1 

8. Operation refused 1 

9. Multiple sclerosis 1 


Table VI. Adenocarcinojia in Corpus Uteri, 1939 to 1943. Reasons for Nonroutine 

Therai>y in 17 Patients 


REASONS NO. OF CASES 


uterus perforated during attempt at radium insertion 1 

Curettage negative (false cavity made in wall) ; hysterectomy 

without preliminary radiation 1 

M 3 ’’omata uteri 2 

A''agirial metastases present, others suspected 2 

Pelvic inflammatory^ disease 2 

Diabetes and obesity 1 

Psymhosis 1 

Diarrhea during irradiation 1 

Leucopenia during irradiation 1 

Febrile reaction from radium 1 

Ovarian cystoma 1 

Question of primary^ gastric tumor (immediate laparotomyQ 1 

Extrauterine mass of unknown origin (metastatic tumor in 

iliac lymph nodes) ' 1 

Operator's decision to omit radiation (private patient) ^ 


Table VII. Adenocarcinojia in Corpus Uteri, 1939 to 1943. Present Status of 
114 Patients Observed Less Than Five Years 


therapeutic group 

66 given "complete” treatment 

(3 deaths from intercurrent disease) 

49 given "routine” treatment 

(Deaths: 1 intercurrent disease, 1 postoperative, 
1 recurrent carcinoma) 

27 given incomplete or no tlierapy 
93 given no treatment elsewhere 
21 treated elsewhere previously' 


number 

LIVING 

0-4 YEARS 

PER CENT 
OF 

GROUP 

56 

84.8 

46 

93.8 

7 

25.9 

63 

67.7 

14 

66.7 


Table VIII. Results of Treatjient in All Cases of Adenocarcinoma in Corpus Uteri, 

1928 TO 1943 




1 

2 3 4 

LIVING AND WELL AFTER A PERIOD OF OBSERVATION OP 

5 6 7 8 9 10 11 12 13 14 15 





years 


1928 

1929 

1930 

1931 

1932 

1933 

1934 

1935 

1936 

1937 

1938 


3 

6 

3 

11 

7 

12 

12 

13 

12 

17 

15 


1 

5 

3 

4 

5 
8 

6 

10 

8 

13 

8 


1 

4 

3 

3 

4 
6 

5 
9 
8 

11 

8 


1 

4 

2 

2 

4 
6 

5 
8 
8 
8 
8 


1 

4 

2 

2 

4 

5 
4 

6 

7 

8 
8 


1 (33.3%) 

4 (66.7%) 

2 (66.7%) 

2 (18.2%) 

4 (57.2%) 

5 (41.7%) 

4 (33.3%) 

6 (46.2%) 

6 (50.0%) 

8 (47.1%) 8 

8 (53.3%) - 


Total 

111 

' 71 

62 

56 

51 50 (45.0%) 

1939 

25 

16 

15 

13 

12 - - 

1940 

23 

16 

13 

13 

— 

1941 

19 

14 

14 

— 


1942 

25 

IS 

— 



1943 

22 

- 





1 

4 
2 
2 
2 

5 

4 

5 

6 


1 

4 
2 
2 
2 

5 

4 

5 


0 

4 
2 
2 
2 

5 
3 


4 
2 
2 
2 

5 


3 

2 

2 

2 


3 

2 

2 


Total 225 
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pected to be exceedingly low. It is interesting to note that there is to date no difference 
between the survival rate of patients treated to some extent elsewhere and those treated 
primarily in the University Hospital. This has already been demonstrated for the patients 
treated prior to 1939, and is quite the opposite of our results in women -uith carcinoma of the 
uterine cervix. The results of treatment in all cases of carcinoma of the uterine body, in 
terms of absolute survival and cure rates, arc depicted in Table VIII, 

Table IX shows the operative mortality for all patients with adenocarcinoma of the 
uterine body who have been subjected to major surgical procedures. The gross surgical 
mortality over sixteen years has been 5.8 per cent, but when three patients with virtually 
hopeless prognosis prior to operation arc excluded, the over-all rate becomes 3 per cent. 
Details concerning the six postoperative deaths are given below. It should be noted that 
only 24 per cent of 111 women wore treated surgically from 3928 to 1938, while approxi- 
mately 68 per cent of the last 114 patients were subjected to operation. The corrected 
primary operative mortality rate for the last five years is 1 per cent below that for the 
period 1928 to 1938, but the significance of this is open to serious question because of the 
comparatively small number of cases in the earlier group. 


Table IX. Operative Mortality in Adenocarcinoiia in Corpus Uteri, 1928 to 1943 


PERIOD 

NUMBER OF 

PATIENTS 

OPERATED 

NUMBER OF 
POSTOPERATIVE 
DEATHS 

MORTALITY 

RATE 

PER CENT 

1928-1943 

104 

6 

5.8 

1928-1938 

27 

1 

3.7 

1939-1943 

77 

5 

6.5 

1939-1943, 

corrected* 

74 

3 

2.7 

1928-1943, 

corrected 

101 

2 

3,0 


•See explanation in text. 


Postoperative Deaths 

1. H. G., No. 626016, age 63 years, admitted July 16, 1934, died July 22, 1934. Had 
hypertensive heart disease, blood pressure 180/103. Preliminary treatment with 2,400 mg, 
hours of radium in March, 1934. Failed to return for hysterectomy until four months later. 
Became irrational on first postoperative day, temperature rose to 105° F., and death ensued 
on third day. Autopsy did not confirm clinical diagnoses of peritonitis and bronchopneu- 
monia. The heart showed coronary sclerosis and there was questionable evidence of 
occlusion of the anterior descending branch of the left coronary artery. 

2. E. C., No. 679832, age 41 years, weight 190 pounds, admitted April 19, 1939, for 
course of deep x-ray and radium, discharged June 6, 1939, readmitted June 27 for 
hysterectomy, died Aug. 3, 1939. Total hysterectomy and bilateral salpingo-oophorectomj' 
were carried out on June 30. Complete separation of the abdominal wound occuJred on 
the tn'elfth postoperative day and secondary closure was done by layers. Dehiscence 
recurred eight days later, at which time there was evidence of bronchopneumonia. The 
course was iirogressively worse despite oxygen, sulfonamides, and blood transfusions. 
Autopsy was not permitted, but inspection of the abdominal cavity through the operative 
site showed no gross evidence of peritonitis. 

3. E. C., No. 626417, age 68 years, weight 203 pounds, had received radium and x-ray 
therapy in 1935 for adenocarcinoma of the uterine corpus. This therapy was repeated in 
1937 when recurrent tumor appeared. She was admitted Aug. 9, 1939, for surgical treat- 
ment of a second recurrence. Following total abdominal hysterectomy on August 25 she 
developed a pelvic abscess and died on the tenth postoperative day. Autopsy revealed, in 
addition to the pelvic infection, questionable evidence of pulmonarj- embolism. 

4. A. P., No. 688249, age 37 years, weight 288 pounds, admitted Nov. 14, 1939, with 
vaginal and vuH'ar metastases from adenocarcinoma of the uterine corpus. Exploratorj' 
laparotomy on November 28 showed extension of tumor to the aortic h'mph nodes, and 
only a right salpingo-oophorectomy was done. She expired on the third postoperative day 
after a temperature rise to 108° F. Autopsy failed to reveal any explanation for the 
sudden death other than the clinical picture of hepatorenal sjudrome. 

5. M. T., No. 737690, age 67 years, weight 359 pounds, admitted Feb. 10, 1942. Hys- 
terectomy was done on Februarj' 19 rvithout preliminarj' irradiation because of the pres- 
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ence of an adnexal mass, which was* found to be a myoma. Death on the eighth postopera- 
tive day was attributed to septicemia, although bacteriologic proof of this could not be 
established. Autopsy was limited to the abdominal cavity and was not helpful in estab- 
lishing the cause of death. 

6. I. P., No. 725559, age 55 years, admitted Oct. 18, 1942, with pelvic carcinomatosis 
and vaginal metastases. Laparotomy was done on October 23 to remove as much tumor 
as possible prior to palliative x-ray therapy. Uterine fundeetomy and bilateral salpingo- 
oophorectomy were performed. On the thirteenth postoperative day she developed right 
hemiplegia, went into coma, and died live da 3 's later. Autopsy showed metastatic car- 
cinoma in the brain and terminal acute bacterial endocarditis udth splenic and renal infarcts. 

Group Eeceiving X-ray Therapy, 1939 to 1941 

From Jan. 1, 1939, to July 1, 1941, 38 patients, ranging in age from 40 to 74 years 
(average of 59), received full or partial courses of deep x-ray. Thirty-one were pre- 
viously untreated. In three of these the x-ray was given as a palliative procedure, and 
complete therapy, including hysterectomy, was not contemplated. There remain, then, 28 
patients to whom deep x-ray was administered as the lirst step in a plan of "complete” 
or "routine” therapJ^ (See above for definition.) 

The entire planned therapy was completed bj' only 18 (64 per cent) of these patients. 
X-ray was discontinued in three because of nausea, vomiting, and diarrhea, and in one 
because of a severe leucopenia. In two, only a partial dosage of radium was given and one 
of these was not subjected to hysterectomy because of pelvic infection and general debility 
associated with advanced age. One received no radium because the uterus was acciden- 
tally perforated during an attempt at application, and in another the radium was omitted 
because of the severity of the gastrointestinal disturbance during a partial course of x-ray. 
Three patients died following irradiation before they could be subjected to hysterectomy, 
and no hysterectomy was done in the elderly woman mentioned above. Of the three dying 
soon after irradiation, one developed uremia, one had peritonitis following perforation of 
a radiation ulcer in the colon, and the third was a diabetic who developed a severe febrile 
reaction a week after completing her irradiation. She died within a few days despite 
adequate control of the diabetes, and permission for autopsy could not be obtained. The 
only obvious cause of the high fever was a pyogenic skin infection. 

In' the group of seven patients who had previously been treated to some extent, x-raj' 
therapy had to be discontinued in two instances, once because of nausea and vomiting, and 
once because of severe diarrhea. 

Secondary anemia, as indicated by a hemoglobin level of less than 10 grams per 
100 c.c. of blood, developed in two patients during irradiation therapy. Leucopenia (less 
than 3,000 white blood cells per cu. mm.) developed in seven patients. In one of these the 
x-ray treatments were stopped entirely, in the others only intermittently. Twenty-one of ^ 
the 38 irradiated patients had diarrhea during the therapy, 12 complained of nausea and 
vomiting, 3 developed evidence of acute pelvic inflammatory disease, 2 complained of per- 
sistent abdominal pain, and in one an old colostomy site, which had been closed surgically, 
reopened spontaneously. 

Seven out of 20 uteri which ivere completelj* irradiated subsequently showed histo- 
logic evidence of viable carcinoma at the time of hj'sterectomy or autopsy. In 6 patients 
who were incompletely irradiated, 5 of the uteri contained carcinoma following hysterec- 
tomj'. Further details concerning the histologic findings in our irradiated corpus tumors 
are reported elsewhere (Stowe). It is also interesting to note that myomata uteri were 
found in 7 out of the 28 patients in this series who were subjected to either hysterectomy' 
or autopsy. 


Table X. Adenocarcinoma in Corpus Uteri, January, 1939, to July, 1941. Survival 
OF Patients Receiving Deep X-ray Therapy 



living and 

WELL 

3 TO 4% YR. 

LIVING 

WITH 

RECUR- 

RENCE 

DEAD 

Entire group of 38 patients 

23 (61%) 

2 


31 not previously treated 

19 (61%) - 

2 

10 

7 previously treated elsewhere 

4 (57%) 

0 

3 

18 who completed full therapy 

15 (83%) 

1 

2 * 

10 who had less than full therapy 

4 (40%) 

0 

6 


•One death from intercurrent disease (cardiac), one postoperative. 
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Table X gives the results of treatment of the 38 irradiated women in terms of sur- 
vival from 3 to years after therapy. It may be seen that approximately 60 per cent 
have survived^ and that there is no .appreciable difference between the group not pre- 
viously treated and the group which had been given some form of therapy elsewhere. The 
survival rate for the 18 who went through the complete therapeutic plan is 83 per cent. 
This figure would have been 100 per cent had there not been one postoperative death 
(wound disruption and pneumonia) and one death from heart disease (see above). Only 
4 of the 10 women who w'ere unable to complete full therapy are alive at present. 

Discussion 

Hysterectomy generally is conceded to be the important part of the 
therapy for carcinoma of the uterine body. In recent years the only objection 
to this concept has been raised bj’’ Heyman at the Radiumhemmet in Stock- 
holm where .specialized techniques for the aiiplication of intracavitary radium 
are employed in the primary therapy. The que.stion to which an answer is 
being sought currently in many gynecologic clinics is whether Ihe preoperative 
addition of radium and/or x-ray therapy will materially increase the survival 
rates in operable cases. Some inve.stigators seem to feel that this question has 
long since been settled in favor of preliminary irradiation, but it should be 
noted that the surgical results used for comparisons often antedate the irradi- 
ated mateiial by many years. The two sets of data, tlien, ai'e not exactly suit- 
able for comparison since many extraneous factors may have influenced the 
final re.sults. It seems unlikely that this question will be settled until alterna- 
tion of hysterectomy with and Avithout preceding irradiation has been carried 
out in sufficient numbei’s of patients to Avarrant statistical analysis of the re.sults. 

The experience rcAneAA'ed here leads to a number of apparent eonelu.sions, 
some of Avhich have already been mentioned in describing the re.sults. The poor 
results obtained in the group treated AAuth a single radium applicator in the 
uterine cavity, AAnth or Avithout the addition of deep x-ray. strongly suggest 
that this is an incomplete form of treatment. "Whenever possible, total hys- 
terectomy should folloAv irradiation. Operability cannot be determined rou- 
tinely on the basis of bimahual pehuc palpation. 

^Yhile the Aurtues of standardized treatment for various types of malig- 
nant tumors are uoav generally recognized, this study demonstrates the diffi- 
culties Avhieh arise Avhen an attempt is made to subject a large numbei' of- 
elderly Avomen to a standard therapeutic plan. It Avas found, for example, 
that only 53 per cent of the patients I’eceWed "routine" ti’catmcnt, and that 
only 71 per cent Avere adequately treated in the sense that hysterectomy Avas 
performed. The saWage in the gj'oup AA-hich could not be hysterectomized Avill, 
after five year.s, be extremely small. Slany of these Avere beyond real help 
AA^hen first seen. "While it appears that 100 per cent of those receiving routine 
therapy might ideally be expected to .suiwive. accidental deaths Avithin this 
group AA'ill ineAutably reduce the final figure by 10 or 20 percentage points. 
The final surA'iAmI or cure rate.s, then, can be e.stimated fairly Avell in adA'ance 
from the nature of the treatment Avhich it has been possible to provide. This 
is shoAvn particularly Avell in the small group given deep x-ray therapy from 
1939 to 1941. Approximately 60 per cent Avent through the full therapeutic 
program, and approximatelj^ 60 per cent haA'e survh-ed for three to four and 
one-half year.s. The five-year figure may be expected to be somcAvhat beloAv 
the percentage of patients subjected to full therapy. 

The immediate undesirable effects of giving full-tolerance doses of x-ray 
to patients AA'ith carcinoma of the uterine corpus suggest that pei’sistenee Avith 
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this part of the therapy will add little or nothing to the ultimate cure rates. 
Certainly in this small series the primary mortality attributable to irradiation 
was excessive (8 per cent), and the morbidity likewise was great. ^ One gets 
the impression that the acute complications of irradiation therapy are com- 
paratively enormous in elderly women of poor general physical status, many 
of whom are obese, and it should be emphasized that the patients in question 
here were hospitalized throughout the course of x-ray treatments and were 
given extraordinary attention with a view to minimizing complications. "When 
it became obvious that the morbidity and mortality were abnormally high in 
this group of patients, we no longer felt justified in continuing preoperative 
deep x-ray as a part of the routine treatment. It should be noted, however, 
that this has not been the experience in certain other clinics, but it is difficult 
to determine from the literature whether comparable amounts of x-ray therapy 
were administered over similar periods of time. 

It is, of course, too earlj- to evaluate the results of treatment with radium 
and hysterectomy in patients seen since July, 1941, but it may be said that the 
trend in survival rates is reasonably favorable up to the present time. There 
continues to be approximately a 30 per cent loss in the first full year after the 
year of treatment, inasmuch as this share of the total group represents patients 
whose prognosis is virtually hopeless from the beginning. 

Nothing is to be gained, particularly, by comparing the results of treat- 
ment in the series- reported here with results previously recorded in the litera- 
ture. For reports of five-year cure rates ranging from 38 to 74 per cent the 
reader is referred to the papers of Healy and Brown, Miller, Slasson and 
Gregg, "Ward, liYatkins and Neilson, and Scheffey et al. The recent report of 
Schmitz and his co-workers describes the effects of high voltage x-radiation 
(800 kv.) on the uterus containing adenocarcinoma, but the patients so treated 
had been followed for only short periods of time. 

Summary and Conclusions 

The results of treatment in the University of Minnesota Hospital of 225 
patients with adenocarcinoma of the uterine corpus have been reviewed. One 
hundred and eleven of these were seen more than five years ago. No patient 
has been lost in the follow-up program. 

The absolute five-year cure rate has been 45 per cent, including certain 
patients previously treated elsewhere. The exclusion of these latter patients 
does not improve the end results. 

Poor results are shoAvn to follow routine use of radium and x-ray alone. 
Certain patients so treated may be salvaged even many years later by hysterec- 
tomy for recurrent or perhaps persistent carcinoma. 

Good results have followed the use of total hysterectomy, with or without 
preoperative or postoperative irradiation. 

Since the beginning of 1939, only 53 per cent of the patients have been 
able to go through a planned, standardized routine of treatment. The reasons 
which necessitated modifying the standard therapy are shown in detail. Ap- 
proximately 70 per cent of the -patients were given what might be termed 
adequate treatment, in the sense that total hysterectomy was performed. 

In the past five years only one patient out of the group receiving I’outine 
or standardized treatment has died of recurrent carcinoma. 

The operative mortality for the entire series has been 5.8 per cent uncor- 
rected, or 3 per cent, corrected (see text). 
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The results in terms of immediate morbidity and mortality in 38 patients 
given full-tolerance doses of deep x-ray preceding intrauterine radium and 
hysterectomy were undesirable. It is suggested that preoperative deep x-ray 
therapy will add nothing to the ultimate cure rates. 

No conclusions can as yet be drawn from recent experience with intra- 
uterine radium followed in four to six Aveelcs by total hysterectomy. 

The final results in the treatment of carcinoma of the uterine corpus are 
predetermined to a considerable extent by the nature of the material pre- 
sented for therapy, in terms of metastases, medical and .surgical complications, 
age, weight, and nutritional status. 
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STUDIES IN AMENORRHEA, OLIGOMENORRHEA, AND 
ANOVULOMENORRHEA 

I. Effect of Equine Gonadotrophin Upon Establi-shment of 
Cyclic Menses and Ov^ation 

A. R. Abarbanel, A.B., M.D., and J. H. Leathem, A.B., M.A., Ph.D., 

Washington, D. C. 

(From the Department of Obstetrics and Gynecology, George Washington University School 
of Medicine, Washington, D. C., and the Department of Zoology, 

JiUtgers University, New Brunswiclc, N. J.) 

Introduction 

A mong the many desiderata of gynecie endocrine therapy, has been the 
evolution of a gonadotrophin which Avould efficiently stimulate the clin- 
ically hypofunctioning ovary. Ever since the anterior pituitary-gonadal inter- 
relationship was demonstrated conelusiA'cly by Zondek and by .Smith and Engle, 
the clinician has been eagerly awaiting the isolation of a truly potent gonado- 
trophin. Scores of substances have been brought forth to flourish briefly in 
the flow of clinical enthusiasm only to fade slowly beyond the horizon on the 
ebb of critical clinical evaluation and then finally be discarded with the stamp 
“tried but found wanting.” 

Recently, a gonadotrophin isolated from the serum of the pregnant mare, 
knovm as equine gonadotrophin (hereafter designated as E.G.), has been of- 
fered to the medical profession. This gonadotrophin has been found to re- 
semble in its activity certain extracts of the anterior hypophysis, particulai’ly 
in its ability to produce OATilation in the laboratory animal.* The clinical 
usage of E.G. received an enormous impetus in 1938 Avhen Davis and Kofi 
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reported that they seemingly had been able to produce ovulation in the human 
female with this substance.^ 


Material and Methods 

Twenty-two patients were studied. Three iiad primary amenorrhea,, and the remainder 
secondary amenorrhea, oligomenorrliea, and/or anovulomenorrhea. Each patient was evalu- 
ated over a period of three to nine montlis before any E.G. was administered. Pretreat- 
ment data included endometrial biopsies, determinations of the basal metabolic rate, red 
cell count and hemoglobin, as well as routine urinalysis and, where indicated, x-raj' 
studies of the chest and sella turcica as well as forearm and wrist for bone age. In addi- 
tion, an attempt was made to have each patient interviewed carefully by a skilled dietitian 
as to her dietary regime and as to how it was prepared. 

If regular menses did not appear after an observation period of three to nine months, 
adjuvant therapy with equine gonadotrophin was instituted. In some cases, hormone ther- 
apj’- was administered in an effort to produce ovulation in patients who were seemingly not 
ovulating. The criterion of an ovulatory response was the finding of a secretory endo- 
metrium within two to three weeks after therapy. Almost everj’- biopsj^ was fixed in picric 
alcohol and stained for glycogen in addition to the routine hematoxjdin and eosin stain. 

Each course of equine gonadotrophin was usuall}^ given over a period of seven 'to ten 
days. If 2,000 I.U. were to be administered, the following schedule was ordered: the 
initial dose of 200 I.U. was followed in two to three da^’^s bj' 400 I.U., then after the same 
interval by 600 I.U., all intramuscularly. The final dose of 800 I.U. was given intra- 
venously, two to three days later. Occasionally the entire course was given solely by the 
one or the other route. As a rule, seven to twentj'-one days after the last injection of E.G., 
an endometrial biopsy was secured. In some instances this was purposely omitted.* 

Two preparations of E.G. were used. The less purified product was the commercially 
available one containing 0.0002 mg. of nitrogen per international unit. The other was 2.5 
times more highly purified (as regards nitrogen content), containing only 0.00008 mg. per 
international unit. 

Results . — The pertinent data have been presented in Table I, while the results have 
been summarized in Table 11. 

Primary Amenorrhea. — ^Briefly, it was noted that in these three cases, E.G. was without 
any effect as far as the appearance of menstruation was concerned. 

Secondary Amenorrhea . — There were eleven cases of .secondary amenorrhea whose dur- 
ation ranged from four to twenty-six months. In eight of these, equine gonadotrophin 
proved ineffectual in stimulating either ovulation or the re-establishment of regular men- 
strual cycles. The remaining' two (Cases 10 and 12) apparently did seem to sho^v a tran- 
sient favorable response to E.G. 

In Case 12, endometrial biopsies taken over a period of six months disclosed an early 
secretory picture on one occasion after an amenorrhea of 5.5 months. Twm subsequent 
biopsies showed a late proliferative phase premenstrually. She failed to menstruate for 
two months. Accordingly, she was given 4,000 I.U. equine gonadotrophin. Twenty-six 
days later she began to experience what seemed to be menstrual cramps. She was given 
400 I.U. that day, and a wmek later an endometrial biopsy disclosed a premenstrual secre- 
tory phase. However, no menses occurred the following month. At this time, she went to 
live and work on a farm. Soon thereafter, menses reappeared and then recurred at regular 
intervals. This good result was most plausibly caused by the adoption of an adequate diet. 

The other patient with secondary amenorrhea (Case 10) seemingly ovulated following 
equine gonadotrophin. This result, however, is open to serious question, because ovulation 
apparently did not occur in response to E.G. before she received thyroid extract, but only 
after she had been on it for three months. Since thyroid extract alone could accomplish 
the same effect, and did in several other eases, the ovulatory effect cannot indubitably be • 
attributed to the equine gonadotrophin. 

Oligomenorrhea . — Of the seven cases in this category, six showed no response to E.G. 
as far as either ovulation or more regular menses was concerned. In one (Case 9) menses 
did seem to become more regular following one or more courses of equine gonadotrophin. 
But it must be emphasized that she was on iron and a special diet at the same time. On 

•It was often noted tliat endometrial biopsy was frequently followed by nienstru^ation. 
As a result, this procedure was purposely omitted in some cases in order to note whether 
menses would occur spontaneously. 



Table 1 


CASE 

NO. 

AGE 

1 

MENST. & OBST. 
HISTORY 

PRESENT ILLNESS 

B.sr.R. 

R.B.C. 

‘ 

KGB. 

(%) 

1 

17 

none 

primary amen. 

+ 4 

5.94 

80 

2 

19 

none 

primary amen. 

- 4 

4.07 

65 

3 

16 

none 

primary amen. 

-16 

4.46 

70 

4 

39 

14 X 30 X 4 
grav. 0 

amen. 7 mo. 

+ 3 

4.84 

85 

5 

28 

15 X 30 X 0 
grav. 0 

amen. 7 mo. 

+13 

3.80 

65 

70 

6 

26 

12x28x3 
grav. i 
parai 

amen. 2 yr. 

-12 

3.98 

80 

7 

24 

13x30x4 
grav. 0 

amen. 5 mo. 

+ 7 

4,20 


8 

.27 

16x30x4 
grav. 0 

amen. 4 mo. 
wt. gain 92 
lb. in 2 yr. 
now 242 lb. 

+13 

3.80 

65 

9 

36 

12x28x7 
grav.i 
para 0 

amen. 26 mo. 

-10 

4.36 

78 

10 

24 

12 X 28 X 4 
grav. iv 
para iv 

amen, 14 mo. 

-13 

4.20 

80 

11 

19 

13x28x4 
grav. 0 

amen. 9 mo. 

- 6 

4.38 

86 

12 

35 

12x28x4 
grav. 0 

amen, 5 mo. 

_ 4 

3,40 

70 

13 

18 

12 X 28 X 4 
grav. i 
para i 

amen. 2 yr. 

-1 

5.56 

65 

14 

26 

12 X 28 X 3 
grav. i 
para i 

amen. 2 yr. 

-12 

3.98 

70 

15 

36 

13x30x4 
grav. 0 

menses q. 4-6 
mo. for 4 yr. 

- 8 

3.35 

67 

16 

27 

13x30x5 
grav. 0 

menses q. 2-4 
mo. for 2 yr. 

-15 

3.38 

67 

17 

24 

14 X 30 X 4 
grav. 0 

menses q. 2-4 
mo. for 3 yr. 
wt. gain 70 lb. 
now 220 lb. 

- 9 

4.06 

78 

18 

23 

14 X 30 X 3 
grav. i 
parai 

menses q. 2-8 
mo. for 5 yr. 

- 4 

4.24 

60 

19 

34 

14x30x2 
grav. 0 

menses q. 2-4 
mo. for 3 yr. 
wt. 232 lb. 

- 1 

3.56 

65 

20 

23 

12 X 30 X 4 
grav. 0 

menses q. 2-6 
mo. for 2 yr. 

+ 4 

4.86 

82 

21 

27 

13 X 30 = 90x 

7-10 
grav. 0 

1 preg., pro- 
fuse menses 

-19 

4.40 

76 

22 

23 

13 X 28 X 5 
grav. 0 

sterile 3 yr. 

- 5 

4.80 

82 


•E.P. — Early proHferatfve. 

I^P. — Late proliferative. 

E.S. — Early secretary. 

S. — Secretory, premen.strual. 
E.n. — Endometrial h>-perplasia. 








endomet. 

BIOPSY* 

PRETREAT- 
MENT OB- 
SERVATION 
(MONTHS) 

EQUINE 

GONADOTROPHIN 

(I.U.) 

ENDOMET. 

BIOPSY* 

none 

3 

4,000 


none 

3 

4,000 

4,000 


none 

3 

4,000 

4,000 


E.P. 

■3 

4,000 

4,000 


L.P. 

3 

1,000 

2,000 

E.P. 

E.P. 

3 

4,000 

E.P. 

E.P. 


4,000 

E.P. 

L.P. 

8 

2,000 

4,000 

E.P. 

E.H. 

L.P. 

S. 

L.P. 

E.P. 

6 

2,000 

L.P. 


E.P. 

9 

4,000 

E.P. 



4,000 

E.P. 


2 

800 

L.P. 



400 




800 

S. 

E.H. 

4 

1,200 

E.H. 

L.P. 




E.S. 

7 

4,000 


L.P. 


400 

S. 

L.P. 





5 

4,000 




4,000 


E.P. 

3 

4,000 

E.P. 

E.P. 


4,000 

E.P. 



4,000 

E.P. 

E.P. 

5 

2,000 

L.P. 

E.P. 


4,000 

L.P. 

E.P. 


2,000 

L.P. 

E.P. 


1,000 

E.P. 

E.P. 

6 

4,000 


E.P. 


4,000 

E.P. 

E.P. 




E.P. 




L.P. 

7 

2,000 

L.P. 

L.P. 




S. 




E.P. 

4 

4,000 


L.P. 


4,000 


E.P. 

5 

4,000 


L.P. 




L.P. 




L.P. 




L.P. 

C 

2,000 


L.P. 


1,200 

L.P. 

E.P. 




L.P. 

6 

2,000 

L.P. 

L.P. 


4,000 

L.P. 



4,000 

L.P. 



6,800 

L.P. 

L.P. 

6 

5,000 

L.P. 


L.P. 


FOLLOW-UP ^VND COMMENT 

Still no menses 3 mo. later 

Still amen. 4 mo. later 

Still amen. 6 mo. later 

Still no menses 7 mo. later when 
occas. flushes noted 
No menses in next 3 mo. 

Still amen. 4 mo. later 
Still amen. 5 mo. later 


Still amen. 2 mo. later 


Still amen. 4 mo. later 


Secretory phase only after pa- 
tient on thyroid for 3 mo. 

No menses for 2 mo. Later, reg- 
ular menses with thyroid 

Eemained amen, until diet regu- 
lated 

Still amen. 3 mo. later; lactation 
“atrophy" of uterus? 

Still amen. 4 mo. later 


Still amen. 0 mo. later 


Still amen. 9 mo. later 


No menses in 2 mo. Later regu- 
lated on thyroid 


No menses for 2 mo. 


Menses became more regular (on 
diet and iron also) 

Menses still irreg. 3 mo. later 

Menses still irreg. Profuse 0 
mo. later 

After thyroid for 7 mo. l>egan to 
orulatc 
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Table II. Summary op Effects op Equine Gonadotrophin 


CONDITION 

NO. OF CASES 

STIMULATION OF- 

! OVULATION 

1 CYCLIC MENSES 

Primary amenorrhea 


3 

0 

0 

Secondary amenorrhea 


11 . 

2 

1 

Oligomenorrhea 


7 

0 

1 

Regular anovulomenorrhea 

1 

0 

0 

Total 


22 

2 

2 


the other hand, biopsies after the administration of this gonadotrophin failed to reveal 
any evidence as regards stimulation of ovulation. 

Cyclic Anovulomenorrhea . — The patient with regular anovulomenorrhoa (Case 22) did 
not respond to equine gonadotrophin but eventually did to thyroid extract. 

Comment . — ^It might be mentioned in passing that 9 of these 22 cases were eventually 
salvaged by means of an adequate, properly balanced, and properly prepared diet alone, 
or in conjunction with thyroid extract. 


Discussion 

Eeview of the clinical literature indicates that the efficiency of equine 
gonadotrophin in the management of the abnormally or hypofunctioning ovary 
in the human being has often been viewed in a favorable light. Some ob- 
servers have been reserved in their conclusions. In contrast, others have 
reported entirely negative results. (For review of literature, see Davis® and 
Erving et al.^) 

Erving, Sears, and Rock, in a carefully presented and detailed report of 
treatment of 48 eases of amenorrhea, dysfunctional bleeding, and sterility with 
equine gonadotrophin, concluded that “equine gonadotrophic hormone has not 
been shown to stimulate o’soilation in women with anovulatory bleeding or 
amenorrhea nor has it any apparent effect in eases of sterility.”^ Brewer, 
Jones, and Sidles® obtained two questionable ovulatory responses to equine 
gonadotrophin in 24 patients. Vogt and Sexton® obtained no evidence of 
o^^.^lation in 13 cases. Emge' observed no response in ten cases of secondary 
amenorrhea. In this respect, it should be noted that the three failures re- 
ported by Davis and Koff® were all cases with endometrial hyperplasia. These 
results are in accord %vith our findings. 

The experimental data of Hartman deserves careful attention. This skill- 
ful, experienced, and sagacious observer was able to keep his female monkeys 
under lock and key and thus carefully supervise them for a long control period. 
These monkeys exhibit a very high incidence of anovulatoi’y menstrual cycles 
during the nonbreeding season. Using E.G., Hartman® obtained only 7 in- 
stances of apparently successfully ovulations in 104 attempts. In 16 cases, 
abnormal stimulation was evidenced by overdistention of the follicles, hyper- 
plasia of the granulosa cells, as well as an increased number of large cystic 
follicles. In line with the latter, some investigators have noted suggestive 
evidence of increased estrogenic output, presumably from ovarian stimulation, 
the critei’ion of which was increased proliferation of the endometrium.® In the 
human ovary, Greenblatt® and Geist, Gaines, and Salmon®® noted that some 
cases exliibited proliferation of the granulosa cells and slight proliferation and 
occasional luteinization of the theca interna cells, but no instance of ovulation 
was found which could be indubitably attributed to equine gonadotrophin. In 
this sei’ies, one case showed abnormal stimulation as witnessed by the appear- 
ance of cy.stic glandular hyperplasia after therapy, while a second developed 
further proliferation of the endometrium. No evidence of ovarian cyst Avas 
observed, although such an occurrence has been reported.'* 
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As far as stimulation of ovulation is eoneeriied, the gonadotrophic influ- 
ence of equine gonadotrophin upon the hypofunctioning human ovary still re- 
mains to be proved. Moreover, our data indicate that the development of 
antagonistic substances to E.G-. (antigonadotrophins?) does not explain the 
negative results obtained, because in the groups treated with the more highlj'’ 
purified preparations of E.Gr., antagonists to E.G-. were rarely evoked.’^ 

' Comment 

Adoption of the viewpoint that these functional disorders of menstruation 
are in reality local manifestations of a constitutional disturbance seems most 
nearly to approach the basic facts. Pundamentallj'', such ovarian dysfunction 
most frequently reflects disturbances in the metabolism of the individual in 
general. As a result, there occurs a disruption in the normal metabolic cycle 
of the endocrine glands themselves, the recipient end organs, or both. Two of 
the important basic factors essential for the normal metabolic functioning 
of the intricate human machine are the nutritional intake and its utilization, 
and the thyroid hormone. 

Diet is of fundamental importance because each of us actually represents 
the sum total of what he eats and drinks and how the body utilizes these sub- 
stances. For a long time, clinical as well as experimental evidence has been 
at hand to show that the functional, and eventually the structural, integrity 
of the reproductive systems is largely dependent upon an adequate and nu- 
tritionally balanced diet.^^ Obviously, then, when nutritional insults have been 
heaped for years upon the body in general, and the reproductive organs in 
particular, regressive structural changes may take place that in time become 
irreversible. If such is true, then an explanation is at hand for the failure of 
several of these cases to respond to diet and thyroid. 

The general metabolic stimulus of the thyroid hormone has long been 
recognized. What has been less generally realized by the clinician is the rela- 
tionship between the thyroid and the pituitary on one hand and the pituitary- 
gonadal relationship on the other. From the experimental evidence at hand, 
thyroid deficiency results in regressive changes in cells of the anterior pituitary. 
Since the-latter in turn secretes the gonadotrophic substances essential for normal 
functioning of the gonad (production of gametes and intenial secretions), 
regressive changes result in the ovary or testes.^^ On the other hand, admin- 
istration of thyroid hormone will result in regranulation of those pituitary 
cells with restore’ tion of their normal metabolism, including the secretion of 
gonadotrophins. In short, the thyroid hormone is essential for the normal 
functioning of the anterior pituitary in producing gonadotrophic hormone (s).^"* 
In addition, thyroid may also influence the gonad directly through its influence 
upon cellular metabolism. 

' In viexv of these considerations, it certainly seems like more rational therapy 
to influence the clinically hypofunctioning ovai’y by means of its normal regu- 
lator, the anterior pituitary, through the administration of a nutrihonally bal- 
anced diet and the thyroid hormone than by the use of substitiite heterogenous 
gonadotrophins whose value is as yet unproved and ivhose ef)ects at best are 
temporary and may even be gonadotoxic. 

Our results with thyroid extract both in this studj^ and in other cases 
clearly reveals that thyroid hormone still remains the endocrine preparation 
par excellence for the management of functional menstrual disorders. Of the 
9 cases in this series which were eventually “salvaged,” the successful thera- 
peutic result in 8 was correlated with the use of thjwoid, an adequate dietary 
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regime, or both. It should be emphasized that the basal metabolic rate is only 
a relative determination to be evaluated in the light of the patient’s clinical 
picture. For example, Case 7 had a basal metabolic rate of +18 on three occa- 
sions, checked twice each time. Yet it was not until .she was placed on 190 mg. 
(3 grains) of desiccated thyroid daily that .she began to menstruate regularly, 
and eventually a secretory endometrium was found premenstrually. 

From a clinical point of view, the evocation of antagonistic (antigonado- 
trophic?) substances to equine gonadotrophin is of great importance not only 
in realizing that subsequent therapy with equine gonadotrophin may be use- 
less but also in explaining certain reactions to it. This subject has been dis- 
cussed more fully in previous papers.^^ Allergic manifestations to equine 
gonadotrophin have been reported by several investigators, including Erving, 
et al.,' Bickers,^® and Fluhman.^ These may occur in spite of negative skin tests. 

Summary 

Twenty-two patients with clinically hypofnnctional ovarian activity were 
studied. These comprised 3 cases of primary amenorrhea, 11 of secondary 
amenorrhea, 8 of oligomenorrhea, and one of cyclic ano'vnilomenorrhea. Adju- 
vant therapy with equine gonatrophin was instituted in these cases. 

This hormone failed to establi.sh menstruation in three cases of primary 
amenorrhea. 

Of the 11 cases of secondary amenorrhea, ovulation was apparently 
stimulated in two although the result in one was open to serious que.stion. 
Only one patient continued to have regular menses. 

In the 7 cases of oligomenorrhea, equine gonadotrophin apparently re- 
stored cyclic menses in one but failed to stimulate an ovulatorj’’ response in any. 

In the one case of regular anovulomenorrhea, equine gonadotrophin was 
ineffectual. 

Nine of these 22 patients were later "salvaged” with an adequate diet and, 
usually, thyroid extract. 

Conclusions 

1. Clinically, equine gonadotrophin proved to be a rather ineffectual 
.stimulant to the abnormally functioning or hypofunctioning human ovary as 
far as the restoration of normal cyclic metabolism and the reappearance of 
regular menstrual rhythm was concerned. 

2. Equine gonadotrophin produced similarly poor results in stimulating 
an ovulatory re.sponse in patients with clinically hypofunctioning or abnor- 
mally functioning ovaries. 

3. The principle of heterogenous .sub.stitutive therapy with equine gonado- 
trophin may yield far greater harm than any temporary good. The possible 
harmful results of therapy with equine gonadotrophin are (a) a gonadotoxic 
effect on the ovary as evidence by abnormal stimulation or marked delay in 
appearance of the next men.ses, (b) development of antagoni.stic (antigonado- 
trophic?) .substances with neutralization of subsequent injections of equine 
gonadotrophin, (c) development of allergic manifestations, which may be 
severe in spite of negative skin te.sts, (d) .sen.sitization of the patient to other 
as yet unknown components of hor.se serum. 

4. The principle of physiologic stimulative therapy by means of a nutri- 
tionally balanced diet and desiccated thyroid extract is far more rational and 
far more efficacious both on theoretical considerations and on the clinical 
results obtained. 
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Cartland of the Upjohn Company. 

We are particularly grateful to IMiss Sylvia Krause, Dietitian in charge of Special 
Diets at the Harlem Hospital, for her splendid help and cooperation. 
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A COMPARATIVE STUDY OF THE CLINICAL RESPONSES OF WOMEN 
WITH HYPOFUNCTIONINGr OVARIES TO TWO METHODS 
OF COMBINED GONADOTROPIC THERAPY- 

C. D. Davis, M.D., and E. C. Hamblen, M.D., Durham, N. C. 

(From the Endocrine Division of the Department of Ohstctrics and Gynecology, Dulce 
University School of Medicine and Dulce Hospital) 


A RECENT study by us,^ which included data pre-vnously reported by other 
members of our group, has shoum that tlie sequential and cyclic admini.s- 
tration of equine and chorionic gonadotropins (one-two cyclic gonadotropic 
therapy) restores to a fertile status a significant number of women with hypo- 
functioning ovaries. The commercial availability of a productf which con- 
tains both iiituitary .synergi.st and chorionic gonadotropin (called hereafter 
STN.) has suggested the likelihood that it may yield as effective therapy as 
the sequential and separate administi’atiou of equine and chorionic gonado- 
tropins.! This communication is concerned Avith a comparative study of the 
two methods of treatment in a group of twenty-one patients. 


‘Parts of the expenses of these studies were defmyccl by frrants to one of us fU.C.H.) 
by the Research Council of Duke University, and by P.arke. Davis and Co., Detroit, ilicli. 


tSynapoidin, Parke. D.avis and Co.. Detroit. 
JEquinc p-onadotrooin : Anteron {.‘tcherinp 
Company): chorionic ponadotropin ; APL (Aycr.st, 
ponadotfopin (Upjobn Company). 


JlicJi. 

Co’-poration) and Conadopen tU'-John 
McKcnn.a and Harri'on) ; and ciiorionic 
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Selection of Patients 

The tvrenty-one patients fell into four clinical categories: (1) those with deficient 
sexual maturation whose menarches had not occurred, four patients; (2) those with infre- 
quent and/or scanty estrogenic bleeding, six patients; (3) those with prolonged and/or 
excessive estrogenic bleeding, five patients; and (4) those with presumed ovarian sterility 
associated with bleeding from immature progestational endometriums, six patients. 

1. PaUents With Deficient Sexucl Maturation Whose Menarches Had Not Occurred . — 
All possessed striking hj'poestrogenisra. In none a definite diagnosis of hypopituitarism was 
made. Accordingly, the likelihood of an intrinsically ovarian etiology existed in all. The 
endocrine state of these patients was not relatable to organic or constitutional disease. 
Hypothyroidism, as an etiological factor, was eliminated by clinical studies, basal meta- 
bolic rates, and by preliminary treatment w'i(h desiccated thyroid gland of those patients 
in whom there was some evidence of hypothyroidism. 

2. Patients With Infrequent andjor Scanty Bleediny. — ^Upon the basis of endometrial 
biopsies secured at the onsets of episodes of uterine bleeding, all of these patients were 
judged to have anovuiatory ovarian failure, that is, they hied from interval or estrogenic 
endometriums. There was no evidence of hypoestrogenism. 

No more definite statements of the etiology of the ovarian failure for this group of 
patients "were possible than for the first group. 

3. Patients With Prolonged and/or Excessive Bleeding. — In common uith the patients 
of the second group, these patients were characterized by anovulatory ovarian failure without 
hj'poestrogenism, that is, all bled from estrogenic or interval endometriums. 

Similar to the patients of the fir.st and second groups, no definite diagnoses of the 
etiology of the ovarian failure were possible; however, constitutional and organic gjmecologic 
factors were excluded. 

4. Patients With Presumed Ovarian Sterility Associated With Bleeding From Immature 
Progestational Endometriums. — ^Wo assumed that bleeding from immature progestational endo- 
metriums by these patients was significant of endocrine deficiency since no other demonstrable 
causes of sterilitj' were found in careful diagnostic surveys of these wives and their husbands. 
We considered two likely mechanisms: (1) ovulations might have occurred and, yet, the 
immature progestational endometriums might have prevented nidation of any fertilized ova, 
that is, the existence of hypoprogestinism without anovulatorj’ ovarian failure; and (2) 
ovulations might not have occurred and, instead, ova were imprisoned in follicles, the 
granulosa of which subsequently became luteinized providing low progestin stimulation of 
the endometrium, that is, the existence of anovulatory ovarian failure and hypoprogestin- 
ism. Acceptance of the latter of these two mechanisms justified the use of gonadotropic 
therapy. 

No more definite causes for the ovarian failure of this group of patients were ascrib- 
able than for that of the patients of the third group. 

All of the patients of this group experienced cyclic and essentially normal bleeding 
with regard to duration and amount. Therefore, they stand in striking contrast to the 
patients of the second and third groups. 

Method of Study 

The clinical studies of all of the patients embraced endocrine and gj-necologic sur- 
veys, determinations of basal metabolic rates, and roentgenograms of the sella turcica. 
Roentgenologic estimations of osseous age were made in those patients with deficient 
sexual maturation and those 20 years of age or less. Endometrial biopsies were done at 
the onset of episodes of bleeding, prior to, during, and frequently after therapy. Because 
of the hypoestrogenism of the patients of the first group, initial biopsies were omitted. 
At least two consecutive episodes of bleeding were biopsied, if possible, prior to treat- 
ment of the patients of the second, third, and fourth groups. This seemed advisable lest 
chance variations might be classed as ovarian habits of a patient. 

All biopsy material, after fixation, mounting, and staining, was studied and classified 
by one of us (E.C.H.). This practice has been followed in previous studies and, thereby, 
has permitted a uniformity and continuity of interpretation of endometrial responses. 

Details of the special methods of handling these groups of patients were given in a 
previous communication.! These included use of estrogens for hemostasis (in jirolonged 
and/or excessive Vdeeding), use of estrogens for sexual maturation (in deficient sexual 
maturation), use of cyclic estrogen therapy for cycle regulation (patients of first, second. 
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and third groups), test of endometrial receptivity to progesterone therapy (patients of 
first, second, and third groups) and salvage test (patients of first, second, and third 
groups). 

Therapeutic Schedules 

The schedules for hemostasia, cyclic estrogen therapy, and for cyclic estrogen-proges- 
terone therapy were given in a previous communication.^ 

One-Two Cyclic Gonadotropic Therapy . — ^Prior to initiating one-two cyclic gonadotropic 
therapy, all patients were shin tested with the equine gonadotropin -preparation to ascertain 
possible allergy. Skin tests w’ere repeated before each projected series of therapy. Pa- 
tients with definite allergy -^vere not treated. 

Gonadotropins were given intramuscularly and daily. Therapy was initiated on the 
fifth day of the cycle. Prom the fifth through the fourteenth days of the C 3 'cle, patients 
received intramuscularly and daily 400 international units of equine gonadotropin. Prom 
the fifteenth through the twenty-fourth days of the cycle, patients received intramuscu- 
larly and daily 500 international units of chorionic gonadotropin. When bleeding occurred 
before treatment was completed, injections were discontinued. 

As a rule, and out of respect for possible antibodj’’ or antihormonal phenomena, series 
of one-two cyclic gonadotropic therapy were not given in sequence but, instead, several 
months were allowed to elapse between any two series of therapJ^ 

STN. Therapy . — Two schedules emplojung the preparation of pituitary synergist and 
chorionic gonadotropin were used: (p 10 SYN., and (2) 20 SYN. 

10 SYN. embraced the daily and intramuscular administration of 30, “sj-nergy units” 
of SYN. from the fifth through the fourteentli days of the cycle. 

20 SYN. embraced the daily intramuscular administration of 30 "synergy units” of 
SYN. from the fifth through the twenty-fourth days of the cycle. 

Patients were skin tested with SYN. prior to eacli series of therapy in order to avoid 
allergic phenomena. 

Clinical Data and Results 

1. Patients With Deficient Sexual Maturation Whose Menarches Bad Not Occurred . — 
The ages of these four patients ranged from 16 to 19 years. 

Three of the four patients received a total of four series of 10 SYN. therapy. All 
lielded hypoestrogenic or atrophic endometriums at the onsets of bleeding which followed 
therapy. 

Three of the four patients received a total of four series of 20 SYN. therapj'. All 
yielded hypoestrogenic or atrophic endometriums at the onsets of bleeding which followed 
therapy. 

The four patients received a total of five series of one-two cyclic gonadotropic 
therapy. All patients yielded hj-poestrogenic or atrophic endometriums at the conclusion 
of therapy. 

2. Patients With Infrequent and/or Scanty Bleeding . — The ages of these six patients 
ranged from 17 to 35 j^ears. Their menarcheal ages ranged from 11 to 15 years. 

Two w-ere single and four married. Two of the married patients were nulliparous, 
•one had had twins, and one an abortion. 

When first seen, the elapsed time between the last bleedings of these patients varied 
from three to thirteen months. 

• Two of the six patients received a series of 10 SYN. therapj'. Both patients j'ielded 
estrogenic endometriums at bleeding following the conclusion of therapy (one normal estro- 
genic and one hj-poestrogenic endometrium). 

Five of the six patients received a total of six series of 20 SYN. therapj'. Four 
patients jdelded estrogenic endometriums (two normal estrogenic and two hj’poestrogcnic) 
after their therapy. The fifth patient, who was given two series of therapj-, j-ieldcd an 
immature progestational and normal estrogenic endometrium. 

All six patients received one-two cj'clic gonadotropin therapi’. A total of seven 
series was given. The patient who gave an immature progestational response to 20 SIN. 
therapj’ j-ielded a full-blown progestational endometrium after one-two cyclic gonadotropic 
therapy. The other five patients j-ielded three normal estrogenic and three hypoestrogenic 
endometriums after therapy. 

3. Patients With Prolonged and/or Excessive Bleeding.— The ages of the five patients 
ranged from 16 to 31 years. Their menarcheal ages ranged from 12 to 35 years. 

Three of these patients were single and tivo married. One of the married patients was 
nulliparous and one had had an abortion. 
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Four of the five patients when first seen had had episodes of prolonged bleeding which 
ranged from twenty-tlireo days to twenty months in duration. One had had exce.ssive bleeding 
of six days in duration. The severity of the uterine hemorrhages of these patients is indicated 
by their hemoglobin values, which ranged from 45 to 81 per cent, with an Jiverage value of 
61 per cent. 

Three of these patients received a total of three series of 10 SYN. therapy. Follov.'ing 
therapy, two patients gave normal estrogenic endometriums and one a hypoestrogenic endo- 
metrium. 

All five patients received 20 SYN. therapy for a total of five series. Two patients gave 
progestational endometriums at the conclusion of therapy: one full-blomi progestational 
endometrium and one immature progestational endometrium. The other three juelded normal 
estrogenic endometriums at the end of therapy. 

All five patients received one-two cyclic gonadotropic therapy for a total of five series. 
Four of the five patients yielded full-blown progestational endometriums and one a normal 
estrogenic endometrium at , the conclusion of treatment. Both of the patients who gave 
positive responses to 20 SYN. therapy yielded progestational responses following one-two 
cyclic gonadotropic therapy. 

4. Patients With Presumeil Ovarian Sterility Associated With BJeedinrj From Immainre 
Progestational Endometriums. — The ages of these six patients ranged from 23 to 29 years. 
Their menarcheal ages ranged from 11 to 16 years. 

All were married ; five were nulliparous and one had had one term delivery. 

The bleeding of these patients was cyclic and of normal amount and duration. 

Five of the six patients received 10 SYN". therapy, one series to a patient. Three pa- 
tients gave immature progestational endometriums following treatment, one a full-blown 
progestational endometrium, and one supplied insufficient endometrium for diagnosis. 

One of the six patients received 20 SYN. therapy. Following therapj", a full-blown 
progestational endometrium w’as found. 

Three of the six patients were treated with one-two cyclic gonadotropic therapy, one 
series to a patient. Two yielded immature progestational endometriums following therapy 
and one a full-blown progestational endometrium. 

None of these six patients became pregnant in relation to SYN. or one-two cj^clic 
gonadotropic therapy. 

Discussion 

The initial clinical report on the experimental use of SYN. by Mazer and 
Ravetz® established its gonadotropic properties. Following intensive therapy 
prior to laparotomy, these observers found multiple corpora lutea together 
with evidences of overstimulation in the ovaries of twenty out of twenty-three 
women who were treated. Two facts stood out from this study: (1) theii’ 
patients apparently were characterized by normally reactive ovaries and their 
responses were augmentational ones typified by multiple corpora lutea; (2) 
the apparent overstimulation observed in these ovaries aroused the questions 
as to whether or not physiologically normal ova were discharged and whether 
or not normally functioning corpora lutea re.sulted. 

Subsequentlj'^ other clinical studies emploj'ing SYN. appeared.®''^ These 
included ovarian studies after preoperative administration of SYN. and studies 
which described applications to the treatment of hypoovarian states. None of 
these studies has e.stabli.shed any definite therapeutic application of SYN. 

Our selection of dosage schedule was based fundamentally on arbiti’ary 
grounds. In a previous report® of our results with SYN. in the treatment of 
males with seminal inadequacy, we encountered disagi’ecable con.stitutional and 
local reactions when relatively large doses of S'i'N. were used. Accordingly, we 
chose a daily dose of 30 “sjmergj- units” (or 2 e.c. of the commercial prepara- 
tion). This amount appeared to be about all that the average patient could 
tolerate without too frequent untoward reactions. 

Two therapeutic schedules employing SYN. were used. One of these em- 
phasized the follicle-stimulating possibilities of SYN., embracing its adminis- 
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tration from the fifth through the fourteenth days of the cycle. The other 
schedule took into account probable follicle-stimulating and luteinizing func- 
tions of SYN., being characterized by its administration from the fifth through 
the twent 3 ^-fourth days of the cycle. 

Despite the fact that no patient was treated with SYN. who gave a posi- 
tive skin test prior to a series of anticipated therapy — and, incidentally, a 
number of patients who otherwise might have been treated with this prepara- 
tion were disqualified on these grounds — three of the twenty-one patients ex- 
perienced rather severe local and constitutional reactions. One patient on the 
tliirteenth and fourteenth days of therapy experienced severe systemic reac- 
tion, characterized by fever, general malaise, and impossibility of moving the 
arm because of pain. Therapj’- was promptly’- discontinued. Endometrial 
biops.y subsequentlj' jdelded a full-blown progestational endometrium. Another 
patient on the seventh daj’- of therapy had a moderately severe general S3’’stemie 
reaction. A third patient required discontinuation of treatment on the tenth 
daj’- because of severe local reaction at the site of injection. These reactions to 
SYN. should be contrasted vdth the infrequency of reactions during one-two 
ej^clic gonadotropic therapy.^ 

The endometrial responses to SYN. and one-two cyclic gonadotropic therapj’" 
of the patients with deficient sexual maturation were essentially the same. No 
patient gave any evidence that her ovaries were stimulated to full physiologic 
activity. These findings are in line with those reported in a larger series of 
similar patients treated with one-two ej’-clic gonadotropic therapy.^ 

The endometrial responses of the patients with infrequent and/or scanty 
bleeding to both forms of treatment Avere in fairly good agreement. Only one 
of the six patients responded to gonadotropic therapy and she responded to 
both 20 SYN. and one-two cyclic gonadotropic therapy. A full-blown pro- 
gestational endometriimi followed one-two cyclic gonadotropic therapj’', whereas 
an immature progestational endometi'ium followed 20 SYN. therapj’’. 

The endometrial responses of the five patients vdth prolonged and/or exces- 
sive uterine bleeding are consistent. Two of the patients who received 20 
SYN. therapj’- yielded progestational endometriums, one giving a full-bloAvn 
and one an immature progestational response. These same two patients also 
responded to one-two cj-^clic gonadotropic therapy, both giving full-blown pro- 
gestational responses. Two other patients who failed to respond to SYN. 
therapy gave fuU-bloAvn progestational responses to one-two cyclic gonado- 
tropic therapy. 

The results of the treatment of six patients with presumed ovarian sterilitj' 
in association with bleeding from immature progestational endometriums were 
essentially the same for both systems of gonadotropic therapy. In no instance 
did the therapj’’ reverse the endometrial pattern from a progestational to an 
estrogenic type. In one of four patients treated with 10 SYN. therapj^ the 
endometrium was advanced to a fuU-blowm progestational type. In the one 
patient treated with 20 SYN. therapj’-, the endometrium -was advanced to a 
full-blovm progestational status. In one of the three patients treated with 
one-two ejmlic gonadotropic therapy, the endometrium was advanced to a full- 
blown progestational type. Since no pregnancies have occurred during SYN. 
therapjq a definite statement cannot be made that physiologically normal re- 
sponses are elicited in the ovaries. We are of the opinion, however, that when 
a larger series of patients with sterility is treated with SYN., pregnancies maj’’ 
be obtained. 
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The data secured from the treatment od! patients Avith infrequent and/or 
scanty bleeding and Avith prolonged and/or excessive bleeding indicate lhat 
the effective method of administering SYN. is the 20 SYN. therapy schedule, 
that is, its administration from the fifth through the tAventy-fourth daj^s of the 
cycle. Apparently, dosage increases ai’e not necessary. O’hese Avoiild produce, 
probably, more serious responses. It is apparent, hoAvevei-, that Avhen these 
tAvo groups of patients are considered, the use of SYX. therapy, although pro- 
ducing faAmrable responses, does not afford as high an incidence of these re- 
sponses as the single and sequential admini.stration of equine and chorionic 
gonadotropins. 

Summary and Conclusion 

The clinical responses of tAvent.y-one patients (four Avith deficient sexual 
maturation, six Avith infrequent and/oi‘ scanty estrogenic bleeding, fiA'e Avith 
prolonged and/or exeessiA'e e.strogenic uterine bleeding, and .six Avith pre.sumed 
OAmrian .sterility associated Avith bleeding from immature proge.stational endo- 
metrium) to tAvo systems of gonadotropic therapy were subjected to compara- 
tiA'e study. The primary criterion foi- an evaluation of these responses Avas a 
study of endometrial biopsies taken prior to and folloAving treatment. One 
method of therapy emploj'ed the .single and sequential administration of equine 
and chorionic 'gonadotropins — so-called one-tAvo cyclic gonadotropic therapy. 
The other method of therapy employed a preparation Avhich contained a mix- 
ture of “pituitaiy synergist” and chorionic gonadotropin. PositiA'e re.sponse.s' 
folloAved the latter therapy only Avhen it Avas given for tAventy days, from the 
fifth through the tAventy-fourth days of the cycle. 

None of the patients Avith deficient sexual maturation responded to either 
therapy. Patients Avith infrequent and/or .scanty e.strogenic bleeding and 
tho.se Avith pj-olonged and/or exce.ssiA-e e.strogenic bleeding responded to both 
therapies. More po.sitive res])on.ses. hoAVCA'cr. were a.ssoeiated with one-tAvo 
cyclic gonadotropic therapy. No pregnancies Avcie associated Avith either 
therapy in the gi'oup of patients Avith pre.sumed oA'arian sterility a.ssoeiated 
with bleeding from immature proge.stational endometriums. 

The.se conclusions appear Avarranted: 

1. Cyclic therapy A\dth a preparation containing “pituitary synergi.st” 
and chorionic gonadotropin (30 “synergy units” intramu.sculai-ly and daily 
from the fifth through the tAventy-fourth days of the cycle) may produce pro- 
gestational endometriums in patients experiencing A'arious grades of e.stro- 
genie bleeding. 

2. This therapy, hoAvever, yields a loAvei' incidence of po.sitive re.spon.ses 
than so-called one-tA\'o ca'^cHc gonadotropic therapy, AA'hich employs singly and 
sequentially equine and chorionic gonadotrojnns, but a higher incidence of 
untoAvard reactions. 
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CARCINOMA OF THE CERVIX COMPLICATED BY PRECNANCY 


J. Robert Willson, M.S., M.D., Chicago, III. 

(From the Departvtent of Ohstetrics and Gynecology of the University of Chicago and the 

Chicago Lying-in llospital) 

B ecause carcinoma of the cervix is rare in pregnancy, it usually is not 
considered in the differential diagnosis of bleeding, and the lesion may not 
be discovered until it has progressed to a stage at -which all hope for a cure is 
lo.st. The diagnosis of carcinoma should present no difficulty if the possibility 
of its existence occurs to the physician. Examination, -which must of necessity 
include visualization of the ceiwix, is of utmost importance; the final conclusive 
proof, ho-wever, depends upon the microseoiiic examination of tissue removed 
from the suspicious area on the cervix. 

Danforth,^ from a series of published reports, concluded that the incidence 
of cervical carcinoma complicating pregnancy is only 0.0321 per cent. This 
low figure is not surpiising when one considers that the incidence of cancer 
of the cervix in the nonpreguant is also low in the younger age groups into 
which mo.st of the childbearing women fall; thus malignancy and jiregnancy 
combined are limited to only a small group of those who are potential candidates 
for either condition. . 

Since 1931, six patients with carcinoma of the cervix and pregnancy have 
been treated at the Chicago Ljdng-in Hospital (Tables I and II). Of these, 
two were referred to the hospital for treatment after the diagnosis had been 
made elsewhere. The remaining four le.sions were discovered among our o^vn 
patients. During -this same period of time a total of 39,719 patients have been 
delivered; thus the incidence of cervical carcinoma in our patients is one in each 
6,620 deliveries or 0.015 per cent. All the lesions were of squamous-cell origin 
-\Aath the exception of that in Patient 3, which was adenocarcinoma. 

Diagnosis 

The diagnosis of early carcinoma of the cervix during pregnancy can be 
made only if the possibility of its existence is considered. Bleeding which ap- 
pears during early pregnancy and which persists for more than one week despite 
bed rest may be due to a malignancy. In such cases it is imperative that a 
pelvic examination be made (1) to establish the diagnosis of pregnancy, and (2) 
to determine the cause of the bleeding. In most instances, bloody discharge dur- 
ing the fii’st trimester of pregnancy is due to threatened abortion. In the 
majority of these eases, however, the bleeding vdll either stop after a few 
days’ re.st in bed or the products of conception will be expelled from the uterus. 
Abortion usually is accompanied by cramps due to uterine contraction. 'VNTiile 
examination may hasten or even precipitate the emptying of the uteins in such 
a case, prolonged observation of pregnant patients who are lileeding from an 
undetermined site is dangerous. Sterile vaginal examination after one week 
of bleeding which continues despite complete bed rest is a necessity. The history 
of 'a missed menstrual period, severe pain, and bleeding, which usually char- 
acterizes an extrauterine pregnancy, calls for a complete and immediate in- 
vestigation. . 
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Table I 


PATIENT 1 

DURATION OF 
PREfiNANCT 

(weeks) ’ 

SIGNS OP CARCINOMA 
AND DURATION 

SIZE OF LESION AND 
CLINICAL CLASSIFICA- 
TION (SCHMITZ) AT 
FIRST EXAMINATION 

INTERVAL FROM HRST 
SIGN TO FIRST 
TREATMENT 

1. Age 39 
Para iii 

28 

No signs. Suspicious 
lesion found on 
speculum examina- 
tion 

Small. Confined to 
posterior lip 

n 

G days. No delay 

2. Age 30 
Para v 

months 

Xiostpartum 

Painless irregular 
bleeding 12 months 

Entire vaginal vault 
replaced by neo- 
plasm 

IV 

12 months. Patient 
did not report to 
her doctor until 
late in pregnancy — 
was not examined 

3. Age 42 
Para xi 

28 

No .signs. Suspicious 
le.«ion found on 
speculum examina- 
tion 

Entire anterior lip 
indurated and neo- 
plastic 

II 

27 days 

4. Age 32 
Para v 

38 

Postcoital bleeding 

Posterior cervical lip 
indurated and neo- 
plastic 

II 

4 months. Examina- 
tion for postcoital 
bleeding rei’ealed 
no cervical lesion. 
Biops}-- at delivery 
revealed only 
“squamous meta- 
plasia” — not taken 
from area of cancer 

5. Age 27 
Para iv 

6 weeks post- 
partum 

Painless bleeding 

6 weeks 

Lesion involving both 
cervical lips 

n 

Refused treatment 

6. Age 38 
Para viii 

28 

Painless bleeding 

6 months 

Entire anterior lip in- 
volved. Two nodules 
invesicovaginal sep- 
tum 

6 months. Patient did 
not report for ex- 
amination 


TV 


There are no subjective sjunploms in the early case of carcinoma of the 
cervix. The signs during pregnancy are exactly like those which characterize 
the same lesion in the nonpregnant uterus: abnoinial discharge or bleeding 
which, characteristically, is painless, irregular, progressive in amount, and prone 
to follow trauma. Pain, weight loss, and palpable extension, all appear late 
in the course of the disease and need not be considered in diagno.sing the early 
lesion. 

The pelvic examination to deteimine the cause of persistent bleeding must 
be carried out in a sj^stematic manner. The external genitalia are first inspected 
and palpated, following which a careful digital exploration of the vagina is 
made. Early malignant areas on the cervix are characterized by induration 
or irregularity, which can sometimes be more readily felt than seen. After 
the entire cervux has been carefully palpated and the diagnosis of pregnancy 
confirmed, the vagina and cervix must be visualized through a speculum. This 
is one of the most important steps in the entire examination. Any suspicious 
area of induration or any cervical lesion which bleeds may be malignant and 
demands more complete investigation. The diagnosis of carcinoma must be 
made or at least confirmed by microscopic examination of adequate amounts of 
tissue taken from the suspected area. Such biopsies may be taken either in the 
outpatient with a suitable punch, or by excision in the hospital. Only in this 
way will the presence of an early malignancy be discovered. 

It is a generally accepted rule that bleeding in late pregnancy should be 
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investigated in an effort to rule out placenta prewa or abruptio placentae as a 
cause ; 'at the time of the sterile vaginal examination, the practice of visualization 
of the cervix is a routine. Adequate biopsy of suspicious cervical lesions, espe- 
cially of the site of the bleeding, may reveal an unsuspected malignancy. Pa- 
tient 5 (Table I) was admitted to the hospital at thirty-four weelcs’ gestation, 
complaining of profuse painless vaginal bleeding. The placental edge was 
palpated and an intrao\mlar bag inserted. There was no unusual bleeding 
during the hospitalization but after discharge the patient noted daily spotting. 
At the fii’st return visit both cerwieal lips Avere involved in a malignant lesion 
which probably was present at the time of delivery. Had this patient not had 
a placenta previa as an obAuous cause of bleeding, the malignancy probably 
would have been discovered when the examination was made. 

The importance of an accurate pathologic diagnosis on the tissue removed 
cannot be overemphasized. Not uncommonly, cerwcitis or areas of decidual re- 
action on the cerAux during pregnancy may be everted, friable, and bleed freely 
upon manipulation. Grossly, such lesions cannot be differentiated from car- 
cinoma. The microscopic changes in the pregnant cervix may likeAAUse suggest 
that a malignant change has occurred. Hofbauer- described a marked prolifera- 
tion and hyperplasia of the cervical epithelium during pregnancy, characterized 
by doAvngroAvth of masses of epithelial cells beneath a' normal layer of columnar 
epithelium, into the gland lumina, or beneath normal squamous epithelium. 
There may be noted a distinct valuation in size and shape of the individual 
cells, mitotic figures, and vacuolization in the neAvly formed masses. In the cases 
in Avhich the doAvngroAvth is marked, difficulty may be encountered in differ- 
entiating these normal changes from malignancy. The important features of 
the normal proliferation AAdiich distinguish it from carcinoma are : the regularity 
of the mitoses, the minor changes in size and shape of cells, and the consistently 
intact basement membrane. If the lesion is found to be benign, it should not 
be treated during pregnancy. Such changes are part of the normal course of 
events and cannot be healed until the pregnancy terminates, after Avhich re- 
version is in most' cases spontaneous. Overly enthusiastic treatment of this 
common lesion might result in scarring and abnormal dilatation of the cervix in 
labor. 

If the microscopic diagnosis is questionable, the patient should not be sub- 
jected to intense irradiation therapy Avhich may destroy the fetus and perma- 
nently injure the mother. Before the initiation of treatment in such a case, 
examination of the sections by several competent gynecologic pathologists is 
essential. 

The following tAvo cases, one treated for carcinoma and one observed, illus- 
trate this point : 

Case 1. — C. S., aged 24 years, gravida ii, para i. This patient rvas first seen in our 
clinic in February, 1932. At that examination there was noted eversion of the cervix and 
papillary outgrowths on both lips. Because .of a microscopic diagnosis of adenocarcinoma, a 
plaque containing 200 mg. of radium was applied against the cervix for a -total dosage of 
3,800 mg. hours, and seven weeks later a cesarean section and modified AVertheim hysterec- 
tomy were done. Several competent gynecologic pathologsts who examined the sections were 
all of the opinion that the lesion was not malignant. 

Although , the patient is still alive and apparently well, she developed a moderate 
irradiation proctitis, much pelvic pain, was completely castrated, and was subjected to an 
operative procedure with a mortality rate of 14 per cent, all for the treatment of a benign 
cervical lesion. 
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Case 2. T. T., aged 3.3 years, gravida i, paia 0. At tlie time of the initial examination 
on July S, 1935, n-hen the patient was about fourteen weeks pregnant, tlie cervix was 
described as showing “decidual reaction.’’ On Oct. 21, 193S, slight vaginal bleeding occurred, 
and a bc;!ign cervical polyp u-as removed. There was no further bleeding until Feh. S, 1939, 
at which time the patient was forty-one weeks piegnant. Tlierc was noted a friable everted 
lesion on the cervix which grossly was suggestive of malignancy. Because of an advancing 
pre-eclampsia, tlie pregnancy was terminated on Peb. 10, 1939 (forty-one weeks), by lapaio- 
traclielotomy which was preceded by a cervical biopsy. The tissue removed was reported to 
be adenocarcinoma; however, after the sections were reviewed by several members of pur 
staff, it was decided tliat the lesion was benign. Without treatment the cervix healed and 
has been normal since. Had the original diagnosis of carcinoma been accepted without 
question, this patient would undoubtedly have been subjected to a course of irradiation which 
would have been followed by castration and possibly injury to normal structures. 

In another case (No. 4, Table I) delay in treating a carcinoma resulted from an 
inadequate biopsy. This patient had complained of postcoital bleeding on her first visit to 
one of our outlying clinics but no cervical lesion was noted on examination. She was ad- 
mitted to the hospital at thirty-eight weeks’ gestation with painless vaginal bleeding. At the 
time of examination an indurated area noted in the posterior cervical lip was biopsied. The 
initial report was “squamous metaplasia’’ and it was not until the second postpartum visit 
that tissue showing carcinoma was submitted to the pathologist. Thus, the initiation of 
treatment was delayed by seveial weeks. 


Prognosis 

Tlie prognosis lor careinoinfi of the cervix discovered during pregnancy and 
properly treated seems to be at lea.st as good as that in the nonpregnant individ- 
ual; five of Enige’s^ six eases and thi’ee of the four cases reported hy Riehman 
and Goodfriend® survived more than five years (of the latter group, one for 
six j’ears, one for eight years, and the third for five years ; the last, liowevei’, had 
exten.sive involvement at that time). ]\Iaino and j\russey® reported 30 per cent 
five-year survival in twenty patients ti’eated at tlie IMayo Clinic. 

The five-year survival rate for the cases presented here is 50 per cent for 
those who are eligible for that con.si deration. Since one of these four patients 
refused treatment, two, or 67 per cent of those treated, lived more than five years 
after the initiation of therapy. 

This survival rate is not surprising since usually the diagnosis should 
be made early in the course of the disease. A far-advanced cervical lesion with 
a large infected fungating tumor ma.ss Avill, in most instances, preclude concep- 
tion, hut an early lesion may not. The latter type should he discovered at the 
time of the initial prenatal visit if a complete examination is made. 

Two patients in our series (Nos. 1 and 3, Table I) had no symptoms refer- 
able to the carcinoma ; both were discovered at the time of the initial pelvic ex- 
amination and one (No. 1) had the .smallest le.sion found. The other lesion was 
an adenocarcinoma, in which usually the first sign may be somewhat delayed. 
This lesion involved only the anterior lip. The first patient is alive and well 
vdthout evidence of malignancy after six years, and the second survived almost 
seven and one-half years hut died of carcinoma (Table II). The latter was un- 
dertreated according to our present knowledge of the amount of irradiation 
necessary to eradicate carcinoma. 

If the tumor appears during the course of the pregnancy, the physician 
usually is warned lyy the apiicarance either of an abnormal discharge or of 
bleeding which typically is painless, irregular, progressive in amount, and prone 
to follow trauma. Tlie presence of vaginal bleeding or di.scharge demands a 
complete pelvic examination to establish the cause. 

The belief that the rate of growth of carcinoma of the cervix is increased 
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by the pregnancy has not been substantiated. Peller/ after demonstrating that 
the relative number of carcinomas occurring during pregnancy was significantly 
less than the number occurring in similar age groups in the nonpregnant, con- 
cluded that pregnancy not only increases the resistance to cancer, but raises 
the average age of its occurrence and retards its progress. 

In addition to the belief that the increased blood and lymph circulation 
increases the opportunities for spread of the malignancy, it has been suggested 
that the marked rise in the estrogenic hormones during pregnancy may be a 
factor both in the production and extension of the disease. This latter supposi- 
tion is based upon the fact that cancer may be produced in certain susceptible 
laboratory animals by stimulation with large dosages of estrogens, Emge,^ 
studying rats which were particularly free from breast and genital cancer, 
carried them through a series of rapidly recurring pregnancies in an effort to 
produce the maximum stimulation of breast and genital tissue. No malignancies 
developed in the group of animals and he concluded that the role of the estro- 
genic hormones in the production of cancer is secondary to, and limited by, the 
hereditary factors. 

The prognosis for those patients who have had no prenatal care or in whom 
the warning signs have been ignored may be less favorable. Patient 2 in this 
series (Table II) had had symptoms for twelve months before we first saw her 
two and one-half montlis post partum. Although irregular bleeding was noted 
early in pregnancy and continued throughout, this cardinal sign was ignored 
both by patient and physician. The former delayed several months in visiting 
her doctor, and the latter likevdse Avasted time by treating the bleeding “con- 
servatively” AAUthout examination. Eradication of the neoplasm, which when 
diagnosed almost filled the pelvis, was impossible, and the patient survived only 
fourteen months after treatment which might have completely destroyed a 
smaller lesion. Since the advanced lesions usually are grossly infected and the 
carcinomatous tissue is friable and bleeds readily, the hazards from the general- 
ized spread of infection and from hemorrhage incident to the trauma of labor 
are increased. 

The fetal prognosis depends, of course, primarily upon the stage of the 
pregnancy at the time the carcinoma is discovered; the initiation of therapy, 
either irradiation or surgical, before the period of viability must, of necessity, 
sacrifice the infant. If the lesion is discovered after the period of viability has 
been reached, the plan of treatment may include procedures designed to save 
the baby unless such a method may decrease the chance for destruction of the 
neoplasm. 

Treatment 

The treatment of carcinoma during pregnancy is directed toward (1) de- 
stroying the malignant lesion and (2) reducing the hazards to the patient from 
infection and hemorrhage. Because of the small number of cases that haA’-e 
been observed, there is no conclusive Aveight of evidence pointing to any one 
method of treatment as being the most effectiv'e in accomplishing these aims. 
There are, hoAA-ever, ceiiain facts AAdiich may AA-^ell be considered wlienever this 
condition is encountered. 

Type of Treatment . — ^It is generally conceded that in most instances cervical 
cancer is be.st treated by a combination of radium and deep x-ray therapy. Since 
this method offers the best progno.sis for the nonpregnant patient, there seems 
to be no reason for ad\'ocating, during pregnancy, radical .surgical procedures de- 
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signed to remove the malignancy. The possible exception is the extremely early 
lesion confined to a small area on the cervix. 

The amount of irradiation necessary to destroy the lesion is comparable to 
that in the absenee of pregnancy. The presence of the pregnancy, however, may 
require an alteration in tlie routine of administration. The total amount of 
deep x-ray therapy should be an amount sufficient to deliver 3,000 r. to each 
parametrial area. This may be given through two anterior and two posterior 
lower abdominal pol’tals. Occasionally, lateral portals are used. The total 
radium dosage should approximate 5,000 mg. hours,, of which one-third is de- 
livered to the body of the uterus and two-thirds to the cervix and surrounding 
parametrium. Patient 3 (Table II), when first examined, had been free from 
sjTnptoms and had a lesion confined to one lip of the cervix. The initial deep 
x-ray therapy (1932) consisted of a total skin dosage of only 4,200 r. This, 
plus the 3,100 mg. hours of radium, retarded the growth of the neoplasm until 
1937 at wliich time extension was first noted. Altliough further therapy was 
then given, the patient died of carcinoma. While it is impossible to state wth 
any degree of certainty, it seems probable that adequate initial treatment might 
have eradicated the lesion. 

Postirradiation pelvic lymphadeneetomy as suggested by Taussig^^ for 
the treatment of early cervical cancer may improve the results over those with 
x-ray and' radium alone. If it is true that Ijnnphatie extension is hastened 
because of the pregnancy, the glands should be involved at an earlier stage 
than in the nonpregnant patient, and failure to cure eaily lesions may be the 
result of small foci in the Ijunpli nodes which escaped destruction by the x-ray. 
We intend to make this addition to the treatment in the futui'e. 

Hemorrhage . — One of the hazards of delivery from below is bleeding. If 
the lesion is extensive and involves the greater part of the cervix, dilatation 
will not occur, but the friable vascular tissue may tear in all directions, result- 
ing in exsanguinating hemorrhage. In the face of such a lesion, abdominal 
delivery is definitely indicated. Three of the patients delivered by us were 
delivered vagirially. In all, the lesion was relativelj’’ small and no unusual 
hemorrhage .was encountered. 

Infection . — ^While the danger from hemorrhage is lessened by cesarean 
section, that from infection is increased. A- sloughing cervical lesion is always 
infected, commonly -with streptococci. Through the placental site and the 
uterine wound, invasion of the organisms directly to the blood sti’eam and 
peritoneal cavity may occur. If the lesion is fungating and infected, cesarean 
subtotal hysterectomy is the safest procedure. The argiunent that the ceiwical 
stump is a less advantageous place from whicli to irradiate the pelvis is not 
upheld by statistics on the treatment of stump cancer, which indicate that the 
results of treating this condition ai*e better than when the uterine eoi’pus is 
present.'^"^® 

The administration of the .sulfonamides by mouth pre- and postoperatively 
undoubtedly will reduce the danger from infection. As in other operative 
procedures, howevex*, these drugs cannot be expected to compensate for poor 
technique and faulty judgment. Every effort to reduce infection in the local 
lesion pinor to operation should be made. 

The Fetus 

While the life of the fetus is impox’tant, it cannot, in most instances, be 
weighed against that of the mother. During eax'ly pregnancy there can be 
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no question but that definitive therapy directed tov'ard destroying the car- 
cinoma be instituted as soon after the diag:msis is established as is possible. If 
the lesion is discovered after the period of presumed viability has been reached, 
little except advancement of the lesion can be gained by withholding treatment. 
However, should the lesion be far advanced with complete infiltration of the 
vaginal vault and pelvis so that no possible hope for cure exists, the pregnancy 
may be allowed to continue until a time at whicli there seems to be little question 
but that the infant will survive. 

At the borderline, when a delay of one or two weeks may bring the baby 
to mability, a temporaiy delay in instituting treatment may be permissible. 
A more logical pi-ocedure in such cases, however, is to apply radium to the 
cervix and possibly even in the cervical canal as an initial step before the utems 
is emptied. This procedure was carried out in Cases 1, 3, and 6, and in all, 
after a delay of from two to six weeks, a living baby was born. 

If external irradiation is given over the uterus during earfy pregnancy, 
and abortion does not follow, fetal abnormalities occur in a high percentage of 
cases.’^ ]\Iieroeephalic idiocj* has been the defect most commonly noted. i\Inr- 
phy advises artificial interruption of any pregnancy which continues after 
irradiation. 

Summary of Treatment 

First Trimester. — X-ray therapy should be started as soon as the diagnosis 
is established. In most instances, abortion oceui-s during the third week of 
the treatment. Should this not occur or should it be incomplete, curettage 
may be carried out with little danger after the .size of the lesion and infection 
in the eeiwix have been reduced by the in-adiation. The external irradiation 
is carried to a calculated dosage of 3,000 r. to each parametrium and is followed 
by radium insertion after the uterus is empty. The total radium dosage con- 
sists of at least 5,000 mg. hours, of which one-third is delivered to the uterus 
and two-thirds to the cemdx and surrounding parametrium. 

Second Trimester . — Early in the second trimester, treatment like that 
described above may be initiated. The interruption of pregnancy is less con- 
sistent, however, and effective irradiation of the pehds is dimini.shed due to the 
increased .size of the uterus. 

Dining the late second trimester, an initial .surface interstitial and/or 
intraeeiwical application of radium may be followed, after the reaction has 
.subsided, by cesarean h.y.stereetomy. A complete cour.se of x-ray therapy, which 
may be started as soon as the wound is healed, is followed by the intrauterine 
application of radium to complete the total dosage. Delivery from below is 
contraindicated unless the lesion is veiy .small. 

Third Trimester . — Treatment during the third trimester is much like that 
during the latter part of the second. There is no reason for delaying the initial 
Treatment of the cancer. The larger tlie liaby tlie more dangerous becomes 
vaginal delivery, and the closer to term the more apt are local manipulations to 
precipitate labor. In the majority of cases, abdominal delivery is the method 
of choice. Patient 3 was delivered vaginally two weeks after the radium im- 
plantation. .She was admitted in active labor with the cervix well dilated. Since 
the infant was small, delivery from below was allowed. Patient 4 was examined 
near term for bleeding, and since ‘;he was in labor and because the diagnosis of 
carcinoma had not been established, deliveiy from below was jvrmitted. The 
diagnosis of carcinoma was not made in Patient -5. 
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Summary; - 

The existence of pregnancy and carcinoma of tlie cervix together is umisual 
and presents a difficult prolilem in therapy, hut an unusual opportunity to 
treat early lesions may present itself. The prompt and thorough investigation 
of bleeding during pregnancy is an important step in diagnosing the condition 
and may be responsible for saving the life of the patient. In most instances, 
radical surgical procedures have no place in treatment since the results from 
combined irradiation are equally as good. A high fetal mortality is inevitable 
since it usually is unudse to resort to rhethods of treatment which attempt to 
preserve the fetus but wliieh may decrease the chances for cure of the neoplasm. 

Of the three patients in this series eligible for consideration, two (67 per 
cent) survived longer than five years after treatment ; only one, however, is 
free from evidence of carcinoma. 
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PRIMARY CARCINOMA OP THE FALLOPIAN TUBE- 


Robert M. Mitchell, M.D.,i and Roy W. Mohler, M.D., Sc.D.,t 

Philadelphia, Ta. 

(From the Lying-Jn Division of the Fennsyivania Hospital) 


T he objective of this article is threefold: (1) to submit a case report of 
primary carcinoma of the Fallopian tube discovered on routine micx’oscopic 
examination of segments removed at tlie time of an elective cesarean section, 
(2) to bring the literature up to date in so far as possible, and (3) to again 
mention briefly the salient points regarding primary carcinoma of tlie Pallopiaii 
tube, some of which have been set forth in previous articles, even though tliis 
case is not entirely comparable ndth respect to diagnosis, since it was acci- 
dentally rather than preoperatively suspected. 

According to Sanger and llarth,i Raynaud reported the first case of primary caicinoma 
of the Fallopian tube in 1847, but tlie first pathologic description was given by Rokitansky 
in 1861 ; Orthmann in 1886 reviewed the thirteen cases in the literature previous to that time 
only to exclude them as representing metastatic disease from a primary source in the uterus 
or ovary. Hence, he receives priority in reporting the first undoubted case of priniar\ car 


*Pre.‘ 5 entecl at a meeting of the PliilaUelphia Obstetriwil Society, Pec. 7. 1911. 
tAssisL Sure. (R). U. S.. Public Health Service. Resident House Phy.sician. Lying-In 
Division of Pennsylvania Hospital. . „ t 

JAttendinfr Obstetrician and Gynecolopist, Chief of the Out-Patient Department, L. ing- 
In Division of Pennsylvania Hospital. 
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cinoina of the tube. Many authors have contributed to a slowly grooving list of case reports 
until to date some 449 cases have been recorded. Parsons^ made an interesting compilation 
starting witli Ortlimann’s original case in 1886. Sanger and Barth collected 17 cases in 
1895. Peham found 63 cases in 1902. Doran reviewed the 100 cases reported up to 1910. 
liang gathered 214 cases in 1926, and this was increased in 1929 to 230 cases by Wharton 
and Kroek who also added 14 authentic specimens, 5 of them from Johns Hopkins Hospital 
and the surrounding hospitals. Numberger reviewed the literature again from 1886 to 1931 
and was able to find 301 cases. To this number Eobinson added 48 cases bringing the total 
to 349 up to 1935. Pollou-ing this review by Parsons in 1939, Martzloffs reported 34 new 
cases from 1935 to 1938 inclusive” bringing the total to 383. Mullins and Mosteller^ 
state that MartzlofE reported 392 cases up to 1938 and to this number added 35 additional 
cases collected from the foreign and domestic literature up to July, 1942, raising the approxi- 
mate total to 427. In again reviewing the foreign and domestic literature from January, 1939, 
to December, 1944, we have been able to collect some 66 cases by the following authors: one 
case each — Cabot Case ^25041,s P. Quinto,G J. H. Ficenes,r J. Ostrcil,8 K. Vacha,0 K. H. 
MartzloS,3 H. A. Baron,’ o H. Wilson,ii A. Zacho and E. Christensen,’2 T. Murasugi et al.,’3 
Cabot Case ^27102, "W. Selberg,i5 H. L. Gardner and J. C. Cain,ic E. Hoenig and M. P. 
Warner, IT D. P. Mullins and B. Mosteller,4 D. Y. Keith,i8 and J. E. Hobbs’O; two cases 
each — D. N. Henderson , 20 W. D. Fullerton , 21 J. A. Tuta and W. A. Stuhr ,22 j. 0. Baker and 
A. Blais23; three cases — T. S. Elimball et al.24; flve cases — J. L. McGoldrick et al.25; six 
cases — J. Platz, 26 j seven cases — C. Ambresz; eight cases — 1j. Parsonsz- twelve cases — 

Berger.28 

As Martzloffs and others point out, errors of tabulation creep into the literature and 
almost all. of the reports reveal the same discrepancies. Table I shows Parsons’ compilation 
supplemented by additional reports. 


Table I. Tabulation of Parsons ’ Compilation Supplemented by Abditional Reports 


AUTHOR 

CASES 

YEAR 

Orthmann 

1 

1886 

Sanger and Barth 

17 

1895 

Peham 

63 

1902 

Doran 

100 

1910 

Liang 

214 

1926 

Wharton and Krock 

244 

1929 

Nurnberger 

301 

1886-1931 

Bobinson 

349 

1936 

Martzloff 

383 

1940 

Mullins and Mosteller 

427 

1943 

Authors ’ 

449 

1944 


Incidence 

The incidence in various hospital centers is roughly similar. Wharton and Krockzs 
report five cases among 35,000 gjmecologic patients at Johns Hopkins Hospital. Guptaao in 
Calcutta found one specimen among 6,000 patients with pelvic disease. Barrowssi noted 
three cases among 30,000 patients on the gjmecologic wards at the Belle%Tie Hospital in 
New York City. Hollandaz reported nine cases in 10,000 complete salpingectomies done at 
the Mayo Clinic. Anspachsz found one case in 19,439 patients on the gj-necologie service 
at the University Hospital in Philadelphia. Fullerton estimates one primary carcinoma in 
every 1,000 salpingectomies from his studies made in Cleveland. Hoffman and Anspach^i 
report the condition once in 4,275 cases admitted to the gynecologic service of the Jefferson 
Hospital in Philadelphia over a period of nine years. We have been able to verify but this 
one case in 6,149 surgical speciments of Fallopian tubes taken for ' microscopic examination 
at the Pennsylvania Hospital since the founding of the Ayer Clinical Laboratory in 1898. 
The frequency of primarj- carcinoma of the tube among tumors of the genital tract is 
found to varj' in the literature from 0.03 per cent to 1.33 per cent and is considered to 
average about 0.5 per cent. .Johnson and Jlillerss report a case in a girl 18 years of age 
:ind Fullertons’ a case in an 80-year- old woman. Age apparently has little or no influence 
on the disease. However, the greatest incidence occurs in the fifth decade. Unilateral 
involvement occurs in 70 per cent of tlie cases and bilateral lesioas occur in 30 per cent 
of the cases. Secondary carcinoma of the Fallopian tube is ten times as frequent as 
primary carcinoma. These data are shown in Table II. 
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Table IL Incidence of PRiiiABy Carcinoma of Fallopian Tube Pound in Various 

Hospital Centers 


Wharton and Krock 

Gupta 

Barrows 

Holland 

Anspacli 

Hoffman and Anspacli 

Fullerton 

Authors ’ 


5 cases in 35,000 gyn. patients 
1 specimen in 6,000 patients 
3 cases in 30,000 gyn. patients 
9 cases in 10,000 salpingectomies 
1 case in 19,439 gyn. patients 
1 case in 4,275 gyn. patients 
1 case in 1,000 salpingectomies 
1 case in 6,149 salpingectomies 


Frequency among genital tumors — 0 . 5 % 

Age : youngest, IS yr. ; oldest, SO yr. ; greatest incidence in fifth decade 
70%, unilateral; 30%, bilateral; distal two-thirds, common site 


Etiology 

Althougli the etiological factor in primary carcinoma of the Fallopian tube is unlcnown, 
Sanger and Barth,i Endng,36 and others believe inflammatory pelvic disease predisposes, 
but Peham,37 Wechsler,38 I,iang,39 Vest,4C» Gupta, 30 and others do not agree with this hjq)Othe- 
sis. Fullerton^i states that the frequency of coincident tuberculosis may be of importance 
in stimulating formation of benign papillomas which later become malignant. 

Pathology 

The most frequent site of predilection is the distal two-thirds of tlie organ. Robinson, 
in liis article quoting Numberger, states that the diagnosis of primary carcinoma of the 
Fallopian tube depends on proving the original source to be endosalpinx. If the anatomic 
landmarks are still present, this is not difficult. Primary carcinoma involves the mucosa 
first before extending to the muscularis, while secondary carcinoma usually forms deposits 
on or in the wall of the tube before it affects the mucosa. According to Robinson,'ii 
Friedenheim and others described three types of tubal carcinoma: the papillary, tlie 
adenomatous, and the alveolar. The earliest variety is the papiUarj’’, the latest variety 
is the alveolar, and the adenomatous apparently is an intervening or intermediary phase. 
Two or more phases may be demonstrable in the same tube. McGoldrick et aJ.^s state there 
are two kinds: the papillary and the infiltrative. The papillary variety grows into the 
lumen of the tube and the infiltrative variety grows into the wall of the tube. Grossly, the 
tubes may v’ary in appearance from the normal salpinx to a grc.atly distorted, distended, 
blunt-ending structure. Microscopically, benign tumors generally show but a single layer 
of epithelial cells covering the folds or lining the pseudoadenomatous spaces formed by 
adherent folds. These epithelial cells and their nuclei are uniform in size, shape, and 
staining quality. Malignant growths generally show several layers of epithelial cells which 
are irregular in size and shape. The irregularity^ in the staining quality of their large 
nuclei, which show numerous mitotic figures, is commonplace. Invasion of the tubal wall is 
usually' a late occurrence or may be entirely absent. Tubal epithelium is normal except 
where involved. It is necessary sometimes to differentiate primary carcinoma of the Fallopian 
tube from endometrioma, tuberculosis, and chronic inflammation of the tube wall. Willisi^ 
states that metastases have been found in the cervix and fundus uteri, ovary, vagina, bladder, 
kidney, liver, lungs, stomach, large intestines, diaphragm, spleen, skin, and supraclavicular 
nodes long before the tubal wall has been involved. According to the information based on 
clinical and pathologic observations made by CulleD,^3 Liang,39 'V'cst,'‘o and others, the 
lymphatic route is considered to be the only' route of dissemination. J^IcGoldrick et al.,*-' 
state that the pathways are those along the upper margin of the broad and mfundibulopelvic 
ligaments and ovarian vessels to the iliac, aortic, and lumbar nodes. Metastases have been 
known to spread via lymphatics of the round ligaments and produce enlarged inguinal • 
lymph nodes. Other methods for development of metastatic Ic.sions by way of continuity, 
contiguity, transperitoneal migration, and vascular channels must not be overlooked. 

Symptoms 

Parsons^ states: '‘Bleeding is the earliest and most important single symptom ; 
and “Pain appears early in the disease in contrast to cancer of fundus or evary. The 
symptom complex of intermittent colicky pain associated with a constant, intermittcni,, or 
sudden gush of water, yellow or bloody fluid from the vagina, followed by relief of pain, is 
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suggestive of carcinoma of the Fallopian tube. Robinson* i states tliat Latzlco, in 1915, 
first noted this. symjitom complex calling it “hydrops tubac profluens, ” and, in 1922, Stanca 
described this .‘symptom complex in detail. Fullertou-i 'says there are no distinctive symp- 
toms. There may be disturbance of menstrual function with some increase in frequency 
and- irregularity. Postmenopausal bleeding may develop. Hydrops tubae profluen.s, when 
present, is suggestive, and if the odor of the di.schargc is foul, necrosis is present. 

Diagnosis 

Preoperative diagnosis of primary carcinoma of tlic Fallopian tube is difficult as 
reflected by the paucity of such cases in the literature. Parsons^ comsiders the most im- 
portant single fact in the diagnosis “the nciajssity for suspecting the probable existence 
of a tubal carcinoma where bleeding has recurred after a negative curettage in an atrophic 
uterus.’’ Hobb.sin states tliat every gj'nccologist knows that when a woman has a serous 
or serosanguineous discharge from the ceiwix, three lesions are to be considered: (1) 
uterine carcinoma, (2) hydrops tubae profluens, and (.'5) primary carcinoma of the Fallopian 
tube. 

Treatment 

The usual accepted form of treatment is a total hysterectomy and a bilateral salpingo- 
oophorectomy. Some cases arc also given postoperative irradiation with high voltage 
roentgen therapy. Even so the results are poor. !Martzlofr,3 in studying cases where post- 
operative roentgen therapy had been used, concluded that there was an “absence of factual 
support for such a recommendation.” Hobbs**' suggests leaving the cervix and a portion 
of the corpus uteri in situ, the cervical and uterine canal acting as a receptacle for later 
radium insertions. Radium can thus be used in combination with deep roentgen therapy. 
Clinically, the importance of the fact that 30 i)er cent of tlic reported cases are bilateral 
must not be overlooked. An apparently normal-appearing opposite tube should not prevent 
a radical procedure. 

Prognosis 

Parsons- states that “the most important element in consideration of carcinoma of 
the tube lies not in its rarity but in the fact that it represents the most malignant form 
not only in genital carcindma but of carcinoma anywhere in tiie body.” To further empha- 
size this statement, he mentions his findings of a survival rate less than 4 per cent of 
three-year cures without roentgen therapy. Fullerton-’i says that not more than 5 per cent 
get a five-year cure. 

Report of Case 

AI. B., No. 27.353, a 23-year-old white woman, first registered in the Out-Patient 
Department of the Lying-In Division of tlie Pennsylvania Ho.spital, June ti, 1940. Her 
prenatal cour.«e wiis entirely uneventful and she was delivered by low forceps and cpisiotomy, 
March 4, 1941, of a normal full-term female infant. Tlie xiostpartum course was normal 
and tlie patient was discliarged on her tenth postdelivery day. Slie again registered in tlie 
prenatal clinic. May 13, 1942, two montlis pregnant. TJiis pregnancy was of necc.ssity inter- 
rupted on Oct. 1, 1942, by an emergency classical cesarean section for central placenta 
praevia. The mother’s iiostoperative course was uneventful except for three days’ mor- 
bidity. She was discharged twelve days jiostoperative in good condition. This patient 
was next seen on .July 2S, 1943, when again she registered in the prenatal clinic two montli.o 
jiregnant. She wa,s classified “abnormal” since .she had had a previous caesarean .section. 
The interval history was negative. Her prenatal course proved entirely satisfactoi^- and 
the patient entered the ward for .an elective caesarean section and sterilization. The labora- 
tory examinations were negative. One Feb. 25, 1944, under continuous caudal analgesia, a 
normal full-term male infant rvas delivered by a Kerr cesarean section, and Pomeroy’s 
modified M.adleiier’.s sterilization oiieration was performed. The postoperative course was 
smooth. An excerpt from the, description of the operative procedure is iis follows: “Both 
tubes were grasjied in their middle thirds and a ligature of No. 3 chromic catgut was 
tied around each looj>. The loops were resected.” The specimen.s of the rc.«ected segments 
of Fallopian tube- were sent to the laboratorv’ for routine confirmation. Gross examination 
(B. No. 37,030) was as follows: “Specimen in formalin consists of two small ])ief:e.s 
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of tissue resembling segments of Fallopian tube. Thej' measure 20 mm. x 5 mm., and 13 mm. 
X 5 mm., respectively. The external surfaces are smooth, glistening, and except for areas 
of trauma sustained at the time of removal, are not remarkable in appearance. Cross 
section of the specimens reveals no unusual appearance in tlie region of the lumiua. Sec- 
tions taken for microscopic study are f i om the mid- portions of the specimens. ’ ^ Micro- 
scopic examination by Dr. John T. Bauer, Director of the Ayer Clinical Laboratory was 
as follows: 

Microscopic Examination . — “The size and contour of the uterine tubes on section 
are normal. The surface mesothelium is regular, flat and intact. The subserosal tissue and 
tubo-ovarian ligament are edematous, containing well separated, swollen strands of narrow 
smooth muscle fibers and a number of dilated but empty arteries, veins and capillaries. A 
sparse scattering of lymphocj^tes, occasional monocyte, fibroblast and a rare plasma cell 



Fig. 1. — Topographical pliotomicrograpli allowing sections of normal Fallopian tube (A) and 

abnormal Fallopian tube (B). (X9.) 



Fig. 2. — Low-power photomicrograph showing region of tunior illii.^trating ... . 

demarcation between muscularis .and cndosalpinx. Compare witli area sliowri in ig. o. j 
rows, A and B, indicate locations shown In Fig. 3 and 4, respectively. (X13J.) 
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exists in the. tissue about these vessels. There is a little swelling of the walls of the 

small veins and arterioles, but the endothelium is not swollen. However, in the deeper 

subserosa where the underlying muscle libers become more abundant to form the muscular 
coat of the uterine tube, lumina of several small vessels become filled but not distended 
with small pale oval cells containing sparse cytoplasm surrounding pale vesicular nuclei which 
deviate somewhat at times from an oval shape. The muscle fibers are somewhat pale, 
swollen, and a little edema exists between them. A few of the small vessels can be traced 

on serial sections from the subserosa through the muscular coat, pursuing a tortuous course 

to the submucosa. 

"In the lumina of some of these vessels, cells such as those just described seem to 
be making their passage from the mucosa. The cellular infiltration noted in the subserosa 
is a trifle more noticeable in the muscular coat and is occasionally accompanied by a poly- 
morphonuclear neutrophile. Thus far all of the changes with the exception of the cells within 
the lumina of vessels are those customarily' observed in a recent intra-uterine pregnancy'. 
Prom here on, however, the pregnancy changes are overshadowed by those of a low grade 
malignant, almost benigji epithelial neoplasm. The innermost portion of the muscular 
coat is not clearly demarcated from the submucous and mucosal folds of the tube. Strands 
of fibrous tissue extend into the lumen, and sheets of the epithelial cells appear to separate 
some of the muscle bundles and fibers. Capillaries and other small vessels such as those 
described in the subserosa, penetrate to within a few cells of the solid columns and sheets 
of proliferative epithelium which replaces most of the normal columnar epithelium that 
lines the uterine tube. No well defined lumen exists. Instead the columnar epithelium 
which in places is regular and forms small tubular structures merges with solid masses of 
epithelial cells that are separated by thin vascularized strands of fibrous tissue which tend 
neither to form alveoli or papillary' stalks. The neoplastic epithelial cells which indis- 
tinctly merge ■with remaining normal columnar epithelium are small with scant, slightly 
basophilic cytoplasm and surrounding relatively large oval or circular nuclei possessing an 
increased amount of reticular and granular chromatin which makes them stain a trifle more 
intensely than the nuclei of normal cells. On the whole these cells arc fairly regular. The 
nuclei vary little in shape and size. Dividing cells are not numerous. There is no reticulum 
between these solid nests of compact neoplastic cells. 

"Throughout the series of sections the solid structures of the neoplastic islands 
gradually give way to compressed tubular structures and then to the normal arrangement 
of regular columnar epithelium from whicli the solid nests have apparently originated. The 
tumor, de.>spite its local invasiveness and spread through some of the deeper vascular channels 
to the subserosa, appears relatively benign. Masson’s trichrome stain, Masson’s silver stain, 
Mallory' ’s phosphotungstic acid hematoxylin and his modification of Heidenhain’s azan- 
carmine stain confirm the appearance of the hcmatoxy'lin-cosin stained preparations.’’ 

Pathologic Diagnosis . — "Segments of Fallopian tubes: one segment appears normal, 
the other segment shows primary carcinoma and both segments show pregnancy changes 
consisting of swollen smooth muscle fibers.’’ 

In \-iew of these findings it was deemed advisable to subject this patient to a total 
hysterectomy- and bilateral salpingo-oophorcctomy. This operation was performed three ■weeks 
from the day' of the Kerr cesarean section. An excerpt from the description of the operation 
follows: "The uterus was found to be fairly well involuted and healed from the previous 
operation. Each tube was adherent to the parietal peritoneum at the border of the pelvis 
and in the right tube there appeared to be some thickening. These adhesions of the tube 
were at the site of ligation.’’’ Doctor Bauer’s study* of these specimens revealed no further 
evidence of neoplastic change in the uterus, ovaries, and regions proximal and distal to the 
points of ligation and resection of the Fallopian tubes. The patient’s postoperative course 
was normal and discharge was granted her thirteen day.s later, hfarch 30, 1944. The entire 
hospital stay amounted to thirty'-four days. She was again seen in the Special Follow-Up 
Tumor Clinic May* 9, 1944. The note follows: "Weight 110 pounds. The patient feels fine, 
looks fine, is fine. Pelvis negative. Ectum in six months.” On Nov. 14, 1944, the patient 
made her second visit to the Tumor Clinic. The physical examination ■was entirely negative. 
She had gained 6 pounds in weight and felt fine. Deep roentgen therapy has been instituted. 

Discussion 

Interesting features of this ca.se are these: (1) the accidental manner in 
which the tumor was discovered, (2) the occurrence of primai’y carcinoma of 
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the Fallopian tube -with a normal intrauterine gestation at term, (3) the histo- 
pathologic study, and (4) the importance of a routine pathologic examination 
of tissues. 

The small segment of tissue which contained the abnonnality was located 
in the distal two-thirds of the Fallopian tube. This is the area of predilection 
for carcinoma of the Fallopian tubes. It just happened that this particular 
region, usually the middle third of the tube, was selected for resection at the 
time of the Pomeroy modification of Madlener’s sterilization operation. Micro- 
scopically, this section of tissue proved to contain a primaiy neoplasm. Which 
tube was involved remains a mystery. 








Fie. 3. FiS- i- 

Fie. 2. — Hieh-power photomicroeraph showine cords of neoplastic cells and a pseu- 
doadenomatous area. Arrow A, Fie. 2. (X580.) 

Fie. 4. — Hieh-power photomicroeraph showine several layers of epithelial cells linlne 
pseudoadenoma, normal columnar tubal epithelium, and cords of neoplastic ceils. Arrow H, 
Fie. 2. (X580.) 

The association of carcinoma of the Fallopian tube with a full-term intra- 
uterine pregnancy is purely coincidental and perhaps of little significance. 
The only demonstrable pregnancy change in the sections of the Fallopian tube 
is the swollen smooth muscle fibers. No decidual elements could be detected. 
Whether or not this region of the tube previously contained a benign papilloma 
whose growth might have been stimulated by effects of gestation remains con- 
jectural. 

The histopathologic study shows that the neoplasm is young enough that the 
merging of normal columnar epithelium of the endosalpinx ivith the solid masses 
of neoplastic cells can be demonstcated (Figs. 3 and 4). The criterion needed 
for the diagnosis of a primaiy neoplasm of the Fallopian tube as pointed out by 
Eobinson,^^ quoting Nurnberger, is thus fulfilled. The microscopic description 
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Fig. 5.' — Eow-power photomicrograph .showing corJ foi motions of nooplastic cell.s and 
the tendency for cords to invade tubal wall. Lymph and vascular channel invasion shown- 
Arrow's A and li, indicate locations shown in Figs. 6 and_ 7. rf'‘'pfcti\(d>. Pregnancy change 
consists of swollen smooth mu'-clc libers. (xl30.) 



Fig. C. Kig. 7. 

Fig. C. — Higli-powci photomicrfigraph showing sa^-oul.ir climnil inMi“ion by n< oplaj-tic 
rdls. Arrow A, Fig. '. 1x7*0.; 

Fig. 7. — IIigli-l>ow< r jdiotomiorogi'iph •-howing Ijmph ih'innfl incision by n' opiastic 
onlls. Arrow /!, Fig. 5. (X'AO.) 
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of this specimen fils lioth P''reidenheim’s classification and McGoldrick’s group- 
ing. This tumor gives llie impro.ssion of growing toward flie lumen of the tube 
which is tlie characteristic of tlie papillary variety. This diagnosis was con- 
firmed by Novak.'*^ xVhso, in one region of the microscopic section, the continuity 
of the line of demarcation between muscularis and endosalpinx appeai-s to 1)0 
broken, sugge.sting a tendency toward infiltration of the tube wall (Fig. 5). 
Thus, both varieties of primary carcinoma of the Fallopian tube may be mani- 
fest in the .same specimen. Tlie adherence of the folds produces the pseudo- 
adenomatous appearance shovm in Fig.s. 2, 3, 4, and 5. Lymph channels and 
vascular channels 'filled with neoplastic cells in the jn’oeess of migration even 
at this apparently early stage of carcinomatous growth can be demon.st rated 
(Figs. 6 and 7). The neopla.stic cells are de.scribed as “.small and regular.” 
The cells have a scant basophilic cytoplasm surrounding large oval or circular 
nuclei which stain more intensely than normal cell nuclei. 1‘Y'W mitotic figures 
are noted and the nuclei vary little in size and shape. This leads to the idea 
that this tumor is relatively benign. However, the fact that invasion of tin* 
tube wall is sugge.stivc, that neoplastic cells are demonstrable in lymph and 
va.scular channels, that cord formations (carcinoma sinpilcx) of neoplastic cells 
are prominent, and that there are areas showing several layers of epithelial cells 
covering the folds or lining the p.sendoadenomatous sjiaces — all direct attention 
to the fact this lesion may not be as benign or of as low a grade of malignancy 
as was finst suspected. Dr. Bauer's subsequent rc])ort on the microscopic ai)])car- 
anec of the Fallopian tubes removed at the time of the total hysterect omy and 
bilateral .salpingo-oophorectomy revealed the lesion apparently had been re- 
moved in its entirety when the operation for .sterilization was done. JY*rhaps 
that procedure alone would have accidentally resulted in a cure; but, in the 
light of the unfavorable prognosis given to Ibis disease, the complete e.xtirpa- 
lion of tlie uterus, tubc.s, and ovaries was considered imjierativc. 

Had the segments of Fallopian tube been examined grossly at the operating 
table, the lumen identified, and the specimen discarded (rather than sent to tlie 
laboratory for routine microscopic confirmation of structure) the new gi’owth 
probably would not have been discovered until clinically it had reached a much 
further advanced stage. 
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AQUINONE* DURING LABOR; ITS EFFECT ON THE PROTHROMBIN 
LEVEL OF THE NEWBORN INFANTf 

Herbert B. Schmitz, M.D., and George Baba, M.D., Chicago, III. 

(From the Department of Obstetrics and Gynecology, Loyola University School of Medicine, 
and the Lewis Memorial Maternity Hospital) 

A STUDY of prothrombin levels in the newborn infant requires the con- 
sideration of many factors. Recent literature reports the prothrorabino- 
penic effects of dinigs, such as certain barbiturates^’ and salicylates,^® as well 
as the beneficial effect on newborn infants, of Vitamin K administration to labor- 
ing mothers. Furthermore, the institution of early extra feeding schedule has 
been shoAvn to have a prophylactic effect against the development of prothrom- 
binemia in the newbom.^^’ Thns, determinations of the prothrombin level in 
newborn infants lose their significance unless correlated "with maternal conditions 
prior to parturition and with feeding schedules. 

Errors in technique should be reduced to the minimum by the' adoption of 
certain standards. The elements of human error can be ignored when the same 
personnel handles all the pi’ocedure. The effect of temperature must be ebmi- 
nated by allowing enough time for the reagents to reach room temperature. This 
is important, since the prothrombin clotting time will be materially prolonged 
by the use of reagents below the prevailing room temperature.® The ideal in 
controls is reached by the use of two or three newborn infants past the sixth 
postnatal day and with normal clotting time (100 per cent) for at least the last 
two days. 

Procedure 

Freshly extracted Bacto-thromboplastinz was used in the dilution wherein the clotting 
time of nonnal blood falls in the range of 25 to 30 seconds. Thirty to forty cubic miUimeters 


•Aqulnonc supplied by a grant from Ernst Eischoff Co., Inc., Ivoryton, Conn. 
tPresented before a regular meeting of the Chicago Gynecological Society, Nov. 17, IDK. 
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of the free-flowing blood from a lanced heel was immediately mixed on a clean slide -with 10 
c.mm. of the reagent. The clotting time w’as determined by tilting the glass back and forth 
until the clot formed. 


Clotting time in per cent 


Clotting time of normal 
Clotting time of patient 


Prothrombin 



Day of 1 2 3 4 5 6 

Delivery Postnatal Day 


Pig. 1. — Average prothrombin level of the newborn infants. 


Table I. Total Number of Cases Determined, Total Percentage (Prothrombin Level), 

AND Average Level 



NO 

MEDICATION 

ANALGESICS 

ONLY 

ANALGESICS AND 

aquinone 

aquinone 

ONLY 

Day of delivery 

No. of cases 

Total per cenk 
Average per cent 

137 

12902 

94 

43 

3821 

89 

63 

6011 

95 

23 

2216 

96 

Postnatal 1 

No. of cases 

Total per cent 
Average per cent 

166 

13930 

84 

53 

4055 

76 

74 

6775 

91 

27 

2457 

9] 

Postnatal 2 

No. of cases 

Total per cent 
Average per cent 

163 

14148 

86 

52 

4310 

83 

75 

6796 

90 

28 

2548 

91 

Postnatal 3 

No. of cases 

Total per cent 
Average per cent 

153 

13828 

90 

51 

4541 

89 

74 

6857 

92 

28 

2642 

94 

Postnatal 4 

No. of cases 

Total per cent 
Average per cent 

149 

24116 

94 

48 

4500 

95 

67 

6354 

94 

27 

2601 

90 

Postnatal 5 

No. of cases 

Total per cent 
Average per cent 

140 

13320 

95 

49 

4621 

94 

66 

6238 

94 

27 

2583 

95 

Postnatal 6 

No. of cases 

Total per cent i 

Average per cent ' 

138 

13711 

99 

48 

4650 

96 

63 

6265 

99 

23 

2185 

95 
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Table II. The Day op Minimum Pbothrombin Level 


NO MEDICATION 

ANALGESIC.S 

ONLY 

ANALGESICS AND 
AQUINONE 

AQUINO.VE 

ONLY 

lO.J 

.66 

' 80 

30 

16 

0 

13 

7 

10 

0 

16 

23 

14 

7 

12 

3 

8 

12.5 

15 

10 

61 

33 

17 

7 

37 

50 

21 

23 

44 

13 

17 

9 

27 

23 

21 

30 

22 

2 

13 

1 

13 

4 

16 

3 

7 

0 

0 

3 

4 

0 

7.5 

10 

1 

1 

2 

0 

1 

2 

2.5 

0 


TOTAL NO. OF CASES 


No drop 

No. of capes 
Per cent of cases 

Day of delivery 
No. of cases 
Per cent of cases 

Postpartum 1 
No. of cases 
Per cent of cases 

Postpartum 2 
No. of cases 
Per cent of cases 

Postpartum 3 
No. of cases 
Per cent of cases 

Postpartum 4 
No. of cases 
Per cent of cases 

Postpartum 5 
No. of cases 
Per cent of cases 


llo Uedication 
Uo Drop 
Day Del'y 
Postnatal ; 



10 ) 
8 ■ ) 
37 ) 

27 ) 


Analgesics Only 
IJo Drop f 
Day Del'y 11 
Postnatal !■ 



12.5 ) „ 
59 ) ® 
23 ) 


Analgesics & Aquinono 


16 ) 

15 ) 
21 ) 
21 ) 

16 ) 


Aquinono Only 
Ko Drop 
Day Dol'y 
Postnatal 1 



23 ) 

10 ) 
23 ) 

30 ) 


10 20 30 40 50 CO 70 

I'ifT- 2. — The Jay of mininiuni prothronibin level (In per cent) 
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This study uras conducted by the same two residents. Eeagents were not used until 
-t-hey were of room temperature. Separate controls Avere used in. the different nurseries, 
since the temperatures A-aried in each. The average of two or three infants past the sixth 
postnatal day, haAung 100 per cent clotting time for at least the tAA’o preceding days, was 
used for control. 

Analysis of Data 

A total of 231 unselected cases of newborn infants AA-as investigated. They Avere 
classified according to Avhether the laboring mother had received no medication, some form 
of analgesia (usually cyclopal sodium), both analgesia and aquinone, or onl}* aquinone. 
The amount of analgesics giA’en differed \Aith the duration of labor, but only one miqAule of 
aquinone aa’us given intramuscularly in a tAA'enty-four-hour period. Prothrombin levels Avere 
made on the day of deliA'ery and for six days thereafter. 


No Medication; 
Over 90^ 

85 - 89f. 

80 - 84fo 
75 - 79j? 

70 - 74^ 

60 - 69fa 
SO - 59^ 

0 - 49 ^ 

Analgesics Onljj; 
Over 90^ 

85 - 89/. 

80 - 84^ 

75 - 79;? 

70 - 74^ 

60 - 69/ 

50 - 59^ 

0 - 49% 




Analgesics & 
Over 90;? 
85 - 89;? 
80 - 84;? 
75 - 79^ 
70 - 74/ 
60 - 69;? 
SO - 59% 

0 - 49^ 

Aquinone Only: 
Over 90;? 
85 - 89;? 
80 - 84;? 
75 - 79/ 
70 - 74% 

60 - 69;? 

50 - 59;? 

0 - 49 ,^ 


Aquinone; 




12 ) 
19 ) 


14 

13 ) 
11 ) 
6 ^ 


) 63 


5 

11 

16 

18 

7 

16 

14 

11 


34 ) 
26 ) 
15 
18 ) 
9 

6 ) 
1 ) 
1 ) 


) 


27 
37 ) 
) 


13 

13 

10 

0 

0 

0 


3C 


50 


41 


83 


90 


0 10 20 30 40 

Fig. 3. — Prothrombin Icv-el on the flr.<5t day of minimum level. 


Tlie data Avere analyzed to determine tJie minimum IcA’el and the day by Avhicli this 
IcA'el AA-as reached. When the uA'erage leA-els ;irc plotted (Table I), a precipitous drop by the 
first day is shown for the groups Avliere no ;iquinonc aaus used (lig- 1), "hile tlie groups A\ith 
aquinone .showed but a slight dro;). 

J’urther analy.sis. hoAvever, Avill correct the misleading implications of generalizations 
as in Pig. 1 (See Tables II and IK, and Fig.«. 2 and 3). The cl.a.'--.<=ificatiou of “no drop” 
is used to designate those cases in which the minimum Ica'cI neA*er fell below the 92 per 
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Table III. Prothrombin Level on the First Day of Minimum Level 



NO MEDICATION 

ANALGESICS 

ONLY 

ANALGESICS AND 
AQUINONE 

AQUINONE 

ONLY 

TOTAL NO. OP cases 

165 

56 

80 

30 

Over 90 per cent 

No. of cases 

Per cent of cases 

20 

12 

3 

5 

19 

24 

8 

27 

85-89 per cent 

No. of cases 

Per cent of cases 

32 

19 

6 

11 

21 

26 

11 

37 

80-84 per cent 

No. of cases 

Per cent of cases 

24 

14 

9 

16 ! 

12 

15 

4 

13 

75-79 per cent . 

No. of cases 

Per cent of cases 

30 

18 

10 

18 

14 

18 

4 

13 

70-74 per cent 

No. of cases 

Per cent of cases 

9 

5 

4 

7 

7 

9 

1 3 

10 

60-69 per cent 

No. of cases 

Per cent of cases 

22 

13 

10 

16 

5 

6 

0 

0 

50-59 per cent 

No. of cases 

Per cent of cases 

12 

11 

8 

14 

1 

1 

0 

0 

0-49 per cent 

No. of cases 

Per cent of cases 

10 

6 

6 

11 

1 

1 

0 

0 


cent level. This is because 8 per cent represents only 2 seconds difference in the clotting 
time (see Procedure) and is within the margin of error. Others represent the first day of 
minimum level. When two or more successive days differed by only 2 per cent, the first day 
on which the low level occurred was regarded as the first day of minimum level ; 

Day of Postnatal 

delivery i ii iii iv v vi 

82 80 84 

The postnatal iii day was taken. Again, the 2 per cent reiirescnts % second differ- 
ence in the clotting time and is therefore not measurable. 

As can be seen from Fig. 2, the day of minimum level is not as clear cut as one is 
led to believe when only the averages are considered (Fig. 1). 

With no medication, 82 per cent .were at the minimum level bj' the second full post- 
natal day, but 64 per cent dropped to the minimum level on the first and second day. 
When analgesics were used, 94 per cent dropped to the minimum level by the third day, 
but 59 per cent were at the minimum level on the first postnatal day. When analgesics 
and aquinone were both used, 89 per cent fell to the minimum level by the third day but 
the fall was spread fairly evenlj' over the four days. When aquinone alone was used, 80 
per cent fell to the minimum level by the third postnatal day, with the greatest number 
(30 per cent) occurring on the second postnatal day. 

A study of the actual amount of fall to the minimum level is interesting (Fig. 3). 
The percentage of cases remaining above the 75 per cent minimum level is as follows: 
no medication, 63 per cent; analge-^ics alone, 50 per cent; both analgesics and aquinone, 83 
per cent; aquinone alone, 90 per cent. More significant than the above is the percentage 
of cases falling below the 70 per cent level, since many clinicians consider values below 
this level to be an indication for vitamin K therapy (in diseases accompanied by pro- 
thrombincraia), and values below 40 as definitely in the danger zone. Where no aquinone 
was used, the percentages were 30 per cent and 41 per cent for the "no medication" 
group and the "analgesics onh-" grouj), re.spectively, while where the aquinone was used, 
the percentage was 8 and 0 for the "aquinonc-analgesic" group and the "aquinone alone" 
group, respectively. 
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Miscellaneous Finding* 

In this small series no definite conclusion can be drawn, but, nevertheless, 
certain incidental observations are set forth. Icterus of varying degree was 
frequently seen in spite of the high or normal prothrombin level (over 92 per 
cent). In some, the icterus was quite marked in spite of the normal clotting 
time. On the other hand, other eases with prothrombin level below 40 per 
cent manifested no icterus. 

Discussion 

A review of the literature brings out conflicting views regarding the value 
of vitamin K in obstetrics. Parks and Sweet^^ conclude that it has no evident 
effect in reducing the incidence of neonatal hemorrhage. Heilman and his associ- 
ates,^ on the other hand, contend that the incidence of hemorrhage in the non- 
vitamin K group is too striking to be mere coincidence. Maumenee and asso- 
ciates^^ report a greater incidence of retinal hemorrhage in the non-vitamin K 
group than in the vitamin K group. 

For a proper evaluation of any antihemorrhagie factor, it is important 
that all variables be considered. Thus, according to Howell’s theory of the 
clotting of blood, prolonged bleeding may result from deflciencies of flbrinogen, 
calcium, thromboplastin, platelets, and prothrombin, as well as to an excess of 
the antithrombin factor (heparin). Even when all the component factoi’s are 
quantitatively normal, bleeding may still be prolonged as in the ease of a 
hemophiliac. Then, too, must be considered such factors as the degree and the 
extent of trauma initiating bleeding. 

The role of hypoprothrombin in the hemorrhagic disease of the newborn may 
best be summarized by quoting Eastman: “Hypoprothrombinemia introduces 
. . . a new concept of hemorrhagic diathesis in the newborn. Far from being a 
disease entity unto itself, it represents, simply, an extreme degree of a con- 
dition hypoprothrombinemia, which all newborn infants exhibit to a certain 
extent and in various gradations. Unless the plasma prothrombin level is ex- 
tremely low, the hypoprothrombinemia may be ■without clinical manifestation. 
However, if birth trauma, anoxia, and other causes of bleeding are superim- 
posed upon it, the prothrombin lack must necessarily play a part in the dura- 
tion and, therefore, the extent of bleeding. ...” 

Theoretically, circumstances tending to produce fetal hemorrhage may be 
present as soon as labor begins. Should intrauterine prothrombinemia exist 
because of inadequate vitamin K synthesis or intake, and permit the operation 
of such factors as mechanical pressure, transient relative, anoxia, etc., fetal 
hemorrhage might occur at any time during labor. Hence, it follows that the 
■vitamin K administration should be sufficiently early to eliminate the role of 
prothrombinemia in the production of hemorrhage. 

f 

Conclusions 

1. There is a physiologic hypoprothrombin state reaching the minimum 
level in most cases by the third postnatal day. 

2. Labor analgesics in the form of certain barbiturates apparently exert 
prothrombinopenic effect on the newborn infants. 

3. Aquinone to laboi’ing mothei's has a prophylactic effect against physio- 
logic or induced prothrombinemia. 

4. Icterus of the newborn infant may not be associated with hypopro- 
thrombin state. 

5. Aquinone intramuscularly caused no discomforting sjnnptoms. 
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Discussion 

DE. AUGUSTA WEBSTEE. — The conclusions of both of these essaj'ists are interesting 
and instructive. Dr. Potter finds, after a careful review of the mortality figures, that "no 
demonstrable decrease in infant or fetal mortality can be expected to follow the routine 
administration of vitamin K to all women during labor," and she seems to have proved 
her point. Dr, Schmidt has added a study on the effect of vitamin K using aquinone. 
His findings are similar to ours at the County Hospital, including the observ'ation that 
certain barbiturates lower the prothrombin level of the newborn infant, and that this 
hypoprothrombin state may be relieved by the administration of vitamin K to the mother 
during labor. 

In these papers, as in all others in the literature to date, there is no demonstration of 
whj' some babies with a low prothrombin level bleed, while others do not. It remains 
for the physiologists to give us the answer. It is certainly true that many babies with a 
prolongation of prothrombin time do not bleed, but on the other hand, all of the bleeding 
babies on whom we took the prothrombin level sliowed a depression below the average 
physiologic drop of the second and third postnatal days. 

To establi.sh a daily normal for babies by the micro method of Kato and Poncher, 
the blood of 50 babies was checked at the end of each of the first 6 days of life. The 
averages were 73.8, 59.1, 59.5, 67.3, 75, and 78.9 per cent of normal. 

Fifty babies whose mothers had vitamin K orally were also checked daily, and the 
average prothrombin levels found to be 78.7, 89.3, 87.8, 94, 94.7, and 99.8 per cent. Fifty- 
four babies whose mothers had .synthetic K intravenously or intramuscularly were checked 
with a daily average of 86.5, 84.7, 91.5, 94.1, 98.7, and 103.6 per cent. 

Twenty-eight babies whose mothers had barbiturate analgesics were checked by the 
same method, and daily averages of 53.1, 38.6, 38, 51.4, 71.1, and 75 per cent were found. 
Twelve babies whose mothers were given barbiturate analgesics, and vitamin K dur- 
ing labor were checked, and the averages were 86.4, 87.6, 91.4, 95.4, 98, and 101 per cent. 

The neonatal drop in prothrombin is more striking than the figures show. Three 
babies were excluded from the control series bccau.se of clinical bleeding, plus a low pro- 
thrombin which made immediate adinini.sfrafion of vitamin K seem de.sirable. One of these 
had coffee-ground erne=iB on the second day when the prothrombin was 56 per cent. The 
other two had continuous bleeding from heel punctures, one on the third day with a pro- 
thrombin of 15 per cent, and the other on the fourth day with a prothrombin of 19 per cent. 
After the administration of vit.amin K the jnothrornbin time ro.se and the .symptoms sub,‘-ided. 

Of the thirty control babies whose mothers had barbiturates, five wore ■withdrawn 
from the series because of hematoma and continuous oozing at the site of heel puncture. 
Four of the mothers had received 7% grains of jientobarbital sodium and one had been 
given 1 Gm. of sodium Amyl-bromoallyl; all of the=e improved after the administration 
of vitamin K. 

Feven other babies were called to our attention because of bleeding. These were 
not in the scries originally and, therefore, we do not know what the prothrombin was until 
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lifter the onset of symptoms. One baby on the third day had bleeding from the nostrils, 
and subconjunctival hemorrhages, a coarse tremor, and cyanosis of the face. There was 
no clot in five minutes. The diagnosis made by the Department of Pediatrics was hemor- 
rhagic disease of the newborn with possible cerebral hemorrhage. One baby had colTee- 
giound ^ omitus on the third daj' with a prothrombin of 36 per cent. One baby showed 
vaginal bleeding and jaundice on the third day with a prothrombin of 35 per cent. One 
baby on the fourth day showed a large fluctuant bluish mass on the right cheek, and 
petechial hemorrhages on the palate with a prothrombin of 10 per cent. A diagnosis of 
hemorrhagic disease of the newborn was made b}' the Department of Pediatrics. One baby 
showed evidence of intracranial damage on the fifth day with a prothrombin of 21 per cent. 
Another showed palatal bleeding on the fifth daj*, and a prothrombin of 10 per cent. 
One showed coffee-ground vomitus on the fifth da.y, and a prothrombin of 15 per cent. All 
showed marked increase in prothrombin and cessation of bleeding promptly after adminis- 
tration of vitamin K intramuscularly. 

Eight additional babies developed neonatal hemorrhage and were studied: 

Case 1. — The infant had coffee-ground emesis on the second day, with a prothrombin 
level of ol jier cent. One hour after it received 10 mg. of vitamin K intramuscularly, the 
prothrombin rose to GG tier cent and in the next two days was 85 and SS per cent, respectively. 

C.VSE 2. — A large cephalhematoma was noted on the second daj". The prothrombin level 
was IS, per cent and 10 mg. of vitamin K was given. The next day the prothrombin level 
was 81 per cent. 

Case 3. — Forty-eight hours after birth, this infant’s cord began to bleed and was retied. 
A hematoma formed on the proximal portion and the blood did not clot in five minutes. Ten 
milligrams of vitamin K were given, and one hour later the prothrombin level was 30 per cent, 
and the infant was bleeding from the original heel puncture. Anotlier 10 -mg. of vitamin K 
was given, and an hour later the prothrombin level was 48 per cent, the following day it was 
67 per cent, and two days later it was 92 per cent. 

Case 4. — On the third day numerous petcchiac appeared on the face, neck, and scalp, 
and subconjunctival hemorrhages were found in the right eye. The prothrombin level was 
37 per cent, vitamin K was given, and on the next three days the level was 77, S3, and 92 per 
cent, respectively. 

Case 5. — This infant vomited bright red blijod on the third day, and the prothrombin 
level was 30 per cent. After vitamin K was given, the level rose to 93 per cent, and was 
'100 and 103 per cent on the next two days. 

Case 6 . — Hematuria appeared on the third day. The protlnombin level was 26 per cent. 
One hour after vitamin K was given the level rose to 56 per cent. The next day it was 62 
per cent, and 80 per cent on the following day. 

Case 7. — Epistaxis occurred on the third day and ccchymoses about the left eye. The 
prothrombin level was 18 per cent, vitamin K was given, and on the following day the level 
was 78 per cent. 

Case 8. — On the third day bleeding occurred from excoriations on the chin, and the pro- 
thrombin level was 14 per cent. One hour after the administration of vitamin K, the level 
was 24 per cent, and on the following day SO per cent. 

During the eighteen months of the study which Dr. Fitzgerald and I conducted at the 
Cook County Hospital, 5,370 normal infants were delivered. Fortj'-four of these developed 
signs of hemorrhage in the first few days -of life, an incidence of 0.82 per cent. Of these, 

42 babies were born of mothers who had received no vitamin K, an incidence of 1.18 per cent 
for this group. Two were born of mothers who had received some form of vitamin K during 
labor, an incidence of 0.11 per cent. 

We do not believe that it was an accident that 42 out of 44 neonatal hemorrhages 
occurred in patients who had no vitamin K. 

It seems reasonable that fetal mortalitj' as Dr. Potter has shown, vrould not be altered 
by the use of vitamin Iv, since the vmst;majority of causes of fetal mortalitj’ could not be 
affected by its use. It does seem, however, that infant morbidity may very well be affected. 
Babies admittedlj' show a decrease an. prothrombin content from the second to fifth daj' of 
life, and it is significant that hemorrhage of the newborn infant, when it occurs, appears 
during this period of lowered prothrombin content. 

It is true that prolongation of prothrombin time has not been shown to be a direct 
cause of hemorrhage, and that man 3 ' babies with low prothrombin level do not bleed; 
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however, in our observations every bleeding baby in which the prothrombin level was 
checked showed a marked depression. The low level appears to be a factor. It seems 
probable also that there may be unobserved, but not necessarily unimportant, internal 
hemorrhages in infants (possibly cerebral) which might be lessened if vitamin K were 
routinely given to women at the onset of labor. Since a striking drop in prothrombin level 
occurs when the barbiturates are given, it seems that vitamin K is desirable when these 
analgesics are used. 

As Dr. Schmitz has emphasized, in- order that the infant may have the advantage of 
the vitamin K during the trauma of labor, it is preferable that the vitamin be given to the 
mother before or at the onset of labor, rather than to the infant after birth. 


BLOOD PRESSURE IN NORMAL PREGNANCY 

George J. Andros, M.D., Ann Arbor, ]\Iich. 

(From the Department of Obstetrics and Gynecology, University of Michigan Eospital) 

T he importance of following blood pressure in antepartum patients has been 
emphasized by obstetricians since the pei’fection of a simplified sphygo- 
manometer by 'Riva Rocci in 1896. Development of hypertension during the 
period of gestation is recognized as distinctly abnormal. 

Precisely what constitutes normalcy in range and trend of blood pressure 
during uncomplicated pregnancy has been investigated by a number of workers 
and reported in the American, English, and foreign literature.^*^’' 

kfany of these reports are based upon isolated obseiwations or computed 
averages of variable numbers of readings collected more or less at random during 
pregnancy. A few investigators have sought to follow blood pressure through- 
the three trimesters by means of serial readings. 

In 1925 Simons and Easmusscn^ of the Mayo Clinic reported tlie blood pressure changes 
in 27 patients from the second month to term — with several more, seen less often. They 
noted a slightly irregular but gradual rise in systolic, diastolic, and pulse pressures during 
pregnancy. Their charts show figures of 107/65,3 at the second month, 116/65,2 at the 
sixth month, and up to 119/73.7 at term. During the six weeks following delivery there was 
a gradual fall to 109/66.6. 

.Somewhat similar results were published by Imaz^s of Buenos Aires in 1939, In his 
120 cases the average systolic pressure climbed irregularly from 90 to 116 at term. The 
diastolic pressure varied between 65 and 70 in the first two trimesters and remained close 
to SO throughout the third trimester. 

Hare and Kamsc of the London Royal Free Hospital reported in 1929 an investigation 
of blood pressure, pulse rate, and response to exercise during normal pregnancy. They 
found the average systolic blood pressure during pregnancy to bo lower than the average 
of nonpregnant women, wth a tendency to a lower pressure in the middle period than in 
earlier weeks, and a slight rise in the last three months. Diastolic pressure during pregnancy 
was not found to be significantly different from that of nonpregnant women. It was some- 
what lower during the first six months and exhibited a steady rise during the seventh month 
to a maximum in the last month that was higher than the mean for women not pregnant. 

Intrapregnancy mean figures were derived from 456 readings made on 
106 patients and on readings from 145 other individuals seen once or twice only. 
Cleans for nonpregnant women were calculated from readings on young “welfare 
women,” laundry workers, and female medical students. 
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Cornell!'* in 1929 reviewed 1,000 consecutive cases of pregnancy followed through the 
three trimesters, calling those cases "normal” whose average systolic pressure remained 
below 129- as contrasted to other "potentially toxic” and "toxic” groups. In the "normal” 
group there was a slight, gradual systolic and diastolic drop from the second to the fifth 
months, and then a rise to a term pressure that was not significantly higher than that found 
in the first trimester. There was no more than 5 mm. Hg difference between the highest 
and lowest systolic and diastolic readings at any time during pregnancy. 

An impressive study was made by Hcnryis of McGill, published in 1936. The author 
observed 618 cases through pregnancy and concluded that there is a "marked” fall from 
the nonpregnancy average in diastolic pressure and a rise in pulse pressure, with some 
evidence for believing that systolic pressure is lower in the pregnant state. 

This conclusion was based upon a comparison of Henry’s general g.verage figure of 
120/67 for all readings made during pregnancy with a "normal” figure of 120/78, the 
latter pressure being derived from tables of normal values for women between 20 and 40 
years of age prepared bj' the Sun Life Assurance Company of Canada. 

Hi following this author’s average figures according to month and week (during the 
last month) of pregnancy, little variation from the general average is seen. A low systolic 
pressure of 115 is noted during the third month and a high of 124 at term. Diastolic pres- 
sure is lowest in the fourth month with a reading of 65 and highest in the first week of 
the ninth month with 72. 

Another study is that of Cohen and Thomsonis of the Boston Lying-In Hospital 
and published in 1939. In 51 cases these workers found "a definite tendency for average 
s3'stolic and average diastolic pressure to decrease from the fourth to the ninth lunar 
month, and to increase during the tenth.” The figures accompanj'ing this report reveal a 
diastolic drop of impressive magnitude, but the decrease in systolic pressure is slight. 

Material Used in This Study 

This study seeks to determine the range and trend of blood pressure through 
the course of normal pregnancy. It is unique in that all eases studied presented 
one or more pressure readings talcen prior to the onset of the pregnancy. 

The cases included in this series number 300. Two hundred and ninety-three of the 
patients (97.7 per cent) were white. Six Negro women and one Chinese complete the list. 
The average age for the group as a whole was 27.7 years. There were 160 priraiparous 
patients (53.3 per cent) and 140 multiparas (46.7 per cent). It should be mentioned that 
a large majority of the records studied were those of private patients. University Hospital 
nurses, and other Hospital employees, and former University of Michigan students — in 
general from the "middle income” bracket. 

Each case record included in this study met three requirements: 

1. The record presented at least one prepregnancy blood pressure reading taken with 
the subject in good health. 

(There were 661 prepregnancy readings in the studj^, an average of 2.2 per patient. 
The length of time between the prepregnancy reading and the onset of the last menstrual 
period preceding the pregnancj' ranged from two daj'S to five j'ears, the time interval being 
less than one year in 125 out of the 300 cases and less than three years in 225 cases.) 

2. The antepartum record of each patient included at least one blood pressure reading 
taken during each of the three trimesters of the pregnancy. 

(There was a total of 3,391 intrapregnancy readings, an average of 11.1 for each 
patient. In the University of Michigan Maternity Clinic and private obstetrical service, 
every patient is requested to present herself for a checkup examination once a month for 
the first six calendar months of the pregnancy, twice a month in the seventh month, and 
once a week in the eighth and ninth months.) 

3. The patient was entirely free at all times during gestation from evidence of toxemia 
of pregnancy — through sign, symptom, and routine laboratory examination. A s 3 ^stolic 
pressure of 140 or a diastolic pressure of 90 at any time during the pregnanC3' eliminated 
the patient from this study, even in the absence of any other sign or symptom of toxemia. 

Wliile blood pressure tends to var 3 ’' in the same individual under the influence of such 
factors as recent activit 3 ', emotional stress, etc., we feel that a degree of correctness and 
comparability between prepregnancy and intrapregnancv^ figures can be expected, since 
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all readings in this study were taken under similar conditions and with mercury sphyg- 
momanometer. 

Intrapregnaney reading were made in the course of routine antenatal checkup examina- 
tions. The prepregnancy readings were taken while the patient was in good health during 
a routine periodic or pre-employment ph 3 ’sical examination — made in the University Hospital 
or Univer.«ity Student Health Service exclusive!}'. 

Methods of Analysis 

The data obtained from the first .'100 case records meeting the above requirements 
(chosen after an examination of approximately 2,000 records bearing the diagnosis of 
"ISrorraal Pregnancy”) were analzed by three methods — as follows: 

1. The average systolic, diastolic, and pulse pressures for the whole group were com- 
puted for each calendar month (and week in the late stage.s) of i)regnancy. The.'=e figures 
were compared with the average prepregnancy pre.'ssure.s for the entire .group. 

2. The average systolic, diastolic, and pulse pressures for the whole group were com- 
puted for each trimester as a unit, and then compared witli the average prepregnancy pres- 
sures. 

Z. Each patient’s average systolic and diastolic prc.ssurcs according to trimesters as 
units were computed. With prepregnancy pressures in each case considered as “zero,” 
deviations for each trimester in every case were calculated and from these the average devia- 
tions for the ^vholc group. 

Summary of Analyses 

The 661 prepregnancy readings in the 300 ca.ses yielded an average “normal” blood 
pressure of 114.6/72.6 (pulse pre.ssure 42). 

This pressure is lower in lioth systolic and diastolic components than the “normal” 
120/78 used by Henry in his study. Robin.«on and Bruccr,^*^ studying the blood pressure of 
3,015 women having readings under 140/00, concluded that the mean figures for women 
between 25 and 20 years of age were 100.4/66.7 (pulse pre.«sure 42.7). 

In comparing the average prepregnancy pres.sure (.systolic, diastolic, and pulse) for the 
group as a whole with tiie average intrapregnaney figures for the entire group calculated 
according to calendar month — or week — of pregnancy (Table I and Fig. 1), no .significant 
deviation in systolic pressure was noted at any time during gestation. 


The greatest variation from the prepregnancy “normal” was a rise of 2.15 mm. Hg 
in the last week before term. Tlie lowest average systolic pressure was 113.08 (second week 
of eighth month), and the highest was 116.74 (last week before delivery). 


Diastolic pressures ^vere 
one-half months of pregnancy, 
2.64 to 4.15 mm. Ilg below the 

Table I. Avehaoe Pi!E.ssni:E.s 

con.sistently lower than the “normal” in the first six and 
but the drop was not at all marked. Deviations ranged from 
prepregnancy figure. There was no significant variation from 

CAi.ruLATEii Accojiimng to Calexpau Month or Pbeoxancy 


SYSTOLIC 

DIASTOLIC 

I>UL.SE 

Prepregnancy 

1 14..59 

72.58 

42.01 

('ALEXDAB 




irOXTII OF 




I'ltEOXAXCY 




1 

1 14.00 

69.56 

44.44 

2 

1 14..53 

69.85 

44.68 

o 

•J 

114.6.3 

6.S.43 


4 

114.43 

69.91 

44.49 

5 

114.50 

6S.9S 

45,52 

6 

]13..'!fl 

69. IS 

44.12 

7 (early) 

11-L71 

68.55 

46.16 

7 (late) 

116,16 

70.65 

45.51 


114.90 

71.08 

43.88 

8 , 

113,08 

69.98 

4.3.10 

s; 

114.75 

71.96 

42.79 

8. 

11.5.15 

72.31 

42.46 


114.32 

72.25 

42.07 

0 , 

11.5.52 

73.24 

42.28 


113..‘!« 

72.98 

40,90 

b. 

110.74 

7.5.66 

41.08 
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the prepregnaucy diastolic pressure in tlie last two and one-half months of gestation. 
Average diastolic readings ranged irregularly from 08.4.3 at the third month to 75.6G at the 
last week before delivery. 



Systolic Pressure 


ii|i 




4.3.20 
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When average intrapregnancy pressures for the group, as a whole computed 
according to trimester were compared mth the average prepregnancy figures 
(Table II and Fig. 2), the absence of variation in systolic pressure was striking. 
No more than 0.62 mm. Hg deviation from the prepregnancy average was found 
in any of the trimesters. As compared vnth the prepregnancy figure of 114,59, 
average systolic pressures of the three suece.ssive trimesters were 114.61, IIS.OT, 
and 115.17. 

The slight fall in diastolic pressure dimng the first two trimesters again 
was evident in this method of analysis. The first trimester average diastolic 
figure (69.02) was 3.56 mm. Hg lower than the prepregnancy figure, and that of 
the second trimester (68.99) lower by 3.59 mm. Hg. In the third trimester, 
average diastolic pressure (71.97) was only 0.65 mm, Hg deviated from the 
average pressure before pregnancy. 

Average pulse pre.ssure again reflected the diastolic fall by rising in the 
first two trimesters. 

Calculating the deviation of each patient’s sy.stolic and diastolic pressures 
(according to trimesters as units) from the average prepregnancy figures of 
each case (considered as zero), and then computing the average deviation for 
the gi'oup as a whole gives Te.sults similar to those seen in the other methods of 
analysis (Table III). 

Again there was no significant difference in .systolic pressure in each of the 
trimesters as compared vdth the pre.ssures taken before pregnancy. In diastolic 
pressure the small but consistent drop occurring only in the first and second 
trimesters amounted in this case to average deviations downward of 3.48, and 
3,67 mm. Hg, respectively. 


Table ni. Average Deviatioxs 

(Computed From the Deviations of Each Patient’s Pressure by Trimesters From Each One’s 

Prcpregnancy Pressures) 



SYSTOLIC 

WASTOMC 

First trimester 

+0.09 

-3.48 

Second trimester 

-0.41 

-3.C7 

Third trimc.ster 

' +0.23 

+0.47. 


table IV, 

PROPORTIOX.S OF CASE.S SHOV.UXG SOME DEGREE OF DEVIATION* (BY 

Units) From Each One’s Average I^epregnaxcy Bix)od Pressure 

Trimester 



ft 

SY.STOI IP 


1 UIA.STOI.IC 



FM.L 1 

NO CHANGE ( RISE | 

1 FALL 

1 NornAN'orj rise 

Pir.st 

No. 

162 

14 

124 

204 

0 

90 

Trimester 

% 

54.0 

4.67 

41.33 

68.0 

2.0 

30.0 

Second 

No. 

152 

10 

138 

204 

20 

70 

Trimester 

% 

50.7 

3,3 

46.0 

68.0 

6.7 

25.3 

Third 

No. 

152 

G 

142 

142 

10 

148 

Trime.sfcr 

% 

50.7 

2.0 

47.3 

47.3 

3.3 

49.4 


It is of interest to note that approximately two-thirds of the patients (204 
cases or 68 per cent) in this .series exhibited some dia.stolic fall in the first 
trimester as a unit, and an identical number in the second trimester, but only 
an approximate one-half of the patients (148 ea.ses or 49.3 per cent) showed 
a diastolic pre.ssure fall in both the first and second trimesters. The numbers 
of cases showing falls or rises in .systolic pressure tended to be more equal to 
each other in each trimester. This was also true for the dia.stolic pressure 
deviations in the third trime.stcr, (Table IV.) 
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Discussion 

It has been found in this study of 300 cases of normal pregnancy followed 
througJi three trimesters tliat systolic blood pressure does not vary significantly 
during any period of gestation, nor does it deviate from what might be con- 
sidered normal sj'^stolic blood pressure for healthy nonpregnant women. 

By the three methods of analysis used, diastolic pressure consistently has 
been found to be slightly lower during the first and second trimesters of preg- 
nancy than during the third trimester or in the nonpregnant state. In the third 
trimester, diastolic figures are not sigmifieantly different from those found 
before the onset of pregnancy. 

Whether or not these small but consistent deviations downward in diastolic 
pressure noted in the first two-thirds of pregnancy are significant is difficult to 
state. Tliese may well be vathin the limits of error arising from the use of an 
instrument such as the sphygomanometer and from the normal variations in 
blood pressure. On the other hand, the striking lack of variation in systolic 
pressure would lead us to consider any consistent variation in diastolic pressure, 
though small, as being statistically accurate. Theorizing on the etiology of this 
fall in diastolic pressure during the first two trimesters is beyond the scope of 
this paper. 

The observations presented here should serve indirectly to re-emphasize the 
fact that any persistent rise in blood pressure during pregnancy should be looked 
upon with suspicion. 

Conclusions 

1. Our study reveals that systolic blood pressure does not vary at any time 
during normal pregnancy from the level for a normal and healthy young woman 
who is not pregnant. 

2. There is evidence that diastolic blood pressure tends to be slightly lower 
in the first and second tinmesters of normal pregnancy than in the normal 
nongravid state. 

3. On the basis of this study it Avould appear that any persistent, even 
though slight, increase in either systolic or diastolic pressure dui'ing pregnancy 
should be looked upon as potentially significant. 
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CAUDAL ANALGESIA IN OBSTETRICS WITH SPECIAL REFERENCE 

TO REPEATED SINGLE BLOCKS 

Bernard J. Hanley, JLD., and Charles M. illALOXE, JLI).,®’ 

Los Angeles, Calif. 

(From The Department of Ohstetrics and Gynecology of the Unitersiiy of -Southern 

California School of Medicine) 

I N THE last two years, the use of caudal analgesia in obstetrics has increa.sed 
markedly. From all parts of the country various investigators have published 
reports of their experience with this analgesia. The great ma.iority of these 
reports has been based on the continuous caudal technique as advocated by 
Hingson and Edwards.^ Our purpose in presenting this paper is to report the 
use of caudal block in 1,92.5 ob.stetric cases at the Los Angeles County Ho.spital, 
from July 1, 1942, to July 1, 1944. Since Februaiy, 1944, we have used repeated 
.single caudal block for complete analgesia during labor and delivery in a .small 
serie.s of 152 cases. We Avill prc.spnt our observations and results in tlii.s .small 
series in detail. The disposition of the 1,925 cases is a.s follows : 


3, .343 


primipara.s 

(Single block) 

316 

G.S 


multipara.s 

(Single block) 

Continuous caudal 


42 

primiparas 



26 

multipara.s 


46 

30 

])rin)ipara.s 

Ce.surean .section (Single block) 


16 

multip.'int.s 


1.52 



Repeated .single eaudal block 


10] 

primiparas 

for analgesia and delivery 


51 

multiparas 



Technique and Materials 

The imlirmt i.« pl;»-cd in thf modified .Sini.s’ position. If wo find it too difiivult to givo 
tlio raudal in thih position, w <difingc to the kwo-chest position. Our .skin proparntion von- 
Hst.E of a .scrub witli linctnro of green soap, followed by ether, then a final covering with 
Eejthiran solution. A -storile diaj)e is plaeed over the area and tlie needle in.serfed. 

A 20 gauge, blunt, stainle-s steel spinal needle i.s used routinely. We use a «he:il of 

•All on the obstetric eervlce narticipaterl in thi.« work, but .sre-ckil credit is 

due to LC (J.g.f Jack Muriett.a, Af.C., f'.S.NMi., now In active .service, and Hiidegarde Wil- 
kinson, M.n, 
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the anesthetic agent to allevdate the pain while inserting the needle. Following insertion 
of the needle, aspiration for spinal fluid or blood is then carefully and repeatedly carried out. 

For single injection caudal block for delivery, when the presenting part is "crowning,” 
we prefer 2 per cent procaine. The patient is placed on the delivery table, prepared, the his- 
tory is checked for barbiturate premedication, and the needle is inserted. A dose of 25 to 
30 c.e. of the 2 per cent procaine is given, never more. We feel that a dose larger than this 
is not necessary. Furthermore, it would be dangerous to both mother and child. It is a 
rare individual that does not obtain complete relief from this medication. The patient is 
immediately rolled flat on her back to prevent a one-sided block. The delivery is performed 
without pain and most often without the patient’s knowledge. Tliis routine comprised the 
great majority of cases in our series. 

Repeated Single Caudal Block for Analgesia and Delivery 

From February, 1944, to July, 1944, we have given repeated single caudal blocks to 
patients throughout labor for complete analgesia and deliverj'. This has been tried before at 
this institution but without success as the drugs used did not give a sufficient period of 
analgesia to make repeated single blocks applicable. Shortlj- after the first of the year 
we obtained tetracaine (pontocaine) i/4 per cent in physiologic saline. This dilution contains 
2.08 mg. of tetracaine to 1 c.c. of solution. 

Varying amounts of the tetracaine, with and without adrenalin, were given at different 
stages of labor. Our first aim was to achieve a safe analgesic agent for botli mother and 
child and then to find the correct proportions that would make the mother a.s comfortable 
as possible. We feel that the safety of the mother and child surmounts all other considera- 
tions. We also desire to alleviate the pain of childbirth as completely as possible while at 
the same time not interfering too markedly with the progress of labor-. 

At the present time, we give the patient grains of nembutal witli 10 grains of 
aspirin when her contractions become painful. Demerol, 50 mg., in place of aspirin, has 
been used recently with very irromising results. We attempt to evaluate the patient very 
carefully as to the probable length of time before delivery can be anticipated and also as to the 
character of her contractions. ^Vlten she is having regular uterine contractions of moderate 
intensity of more than thirty seconds’ duration and not more than four to five Jiiinutes apart, 
we give her the first caudal block. We prefer that the head be engaged, that the cervix be 
40 to 50 per cent effaced and of at least 3 to 5 cm, dilatation. We request the patient to 
tolerate the pain as long as she can before the fir.st block is given, assuring her that we can 
make her completely comfortable for the duration of her labor and delivery. Tlie amount of 
solution injected with the first caudal block varies somewhat with the individual patient and 
with the experience of the operator. If the patient is a primipara with hard uterine con- 
tractions every two minutes, who is 5 to 6 cm. dilated, we give her 25 c.c. of the ^4 per cent 
tetracaine, M'ith 3 minims of i,4.ooo adrenalin, in the original injection. If the patient is a 
multipara, having painful uterine contractions every five minutes, of mild to mofleratc in- 
tensity, and is progressing slowly, we give her 22 to 2.3 c.c. of the same solution. 

We have routinely checked blood j>rcssures in this series of 352 cases. The pre.‘^.«ure 
is taken immediately before the caudal block, inunediately after, five minutes after, fifteen and 
thirty minutes after, and every hour throughout labor; with few exceptions it remained within 
the range of normal. The patient usually becomes comfortable in five to ten minutes and labor 
continues; the uterine contractions and fetal heart tones are checked regularly. 

The large majority of multiparas are carried through labor and delivery with a single 
injection. In those cases where a repeat caudal is necessary, because the patient agjiin feels 
pain, she is prepared, and given a .‘■-econd injection, the usual amount being 20 c.c. If a 
third injection is given, the amount is also 20 c.c. "When the presenting ynirt is on the 
perineum, the patient is placed on the delivery table and given a last caudal block of 25 to 
30 c.c. of 2 per cent procaine. We have found that subsequent injections of fefnicaine give 
less complete and shorter periods of analgesia. Hence, for delivery, we switch to 2 jut cent 
Xnocaine as the anesthetic agent. 

The relief from pain with repeated single caudal blocks as cmploye/1 here i^ not ■„< 
complete as that obtained with continuous caudal, as advocated by Hing.‘-on and Ldv.:trds. 
We feel it is good psychosomatic medicine to Imve the patient come out of the ana1ge-.ia 
and experience a few painful contractions. She is much more apjweciative if you relieve 
her of pain on two or three occasions than if .riie allowed to exj.eriencc no jmin v.hnt-^r^^er. 
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Results 

}. 

Outlet or low forceps are used routinely in this teaching institution for 
all primiparas. We have found, however, that a good percentage of the primip- 
aras and a large majority of the multiparas will deliver spontaneously with 
fundal pressure. However, as reported by numerous other investigators, the 
patient has no urge to bear do^\^l and use her voliintarj^ expulsive powei*s. 
We feel that the normal progress of labor is very definitely interfered with at 
this point, but not prohibitively so. 

We have found that the shortest labor under single caudal block was 
twenty minutes. The longest labor under repeated single blocks was fourteen 
hours and thirty-five minutes. The average duration of labor in multijiaras 
after the first block was two hours and one minute. In primiparas, the average 
length of labor, after the first caudal block, was five hours and seventeen 
minutes. We arc convinced that the finst .stage of labor is definitely shortened 
under caudal analgesia. The second .stage is prolonged, however, due to the 
absence of the voluntary expulsive powers of the mother. The length of the 
third stage appears unchanged, while the blood lo.ss .seems less. Occiput po.s- 
terior positions ai’e more common, due to the relaxation of the “ipelvic sling” 
and loss of the voluntary expulsive powers. Occiput posterior positions were 
found in 11.9 per cent of our eases. However, rotation of the head was greatly 
facilitated by caudal block. 

The average length of analgesia produced by a single caudal block, with 
14 per cent tetracaine "with adrenalin, was two hours and thirty-one minutes in 
primiparas and one hour and fifty minutes in multiparas. In each case, several 
patients delivered before the period of analgesia wore off, thus shortening 
the average length of analgesia. This was particularly true among the multip- 
aras. The period of analgesia was considerably shortened when adrenalin 
was not added. The length of labor w'as approximately the same with or with- 
out adrenalin. The average number of single caudal blocks given to each patient 
in our sei’ies was; for primiparas, 2,7; for multiparas 1.3. 

In this series of 152 cases there were no fetal or matenial deaths attributable 
to caudal block. There were no infections of the skin, subcutaneous tissue, or 
deeper structures. There were no .serious accidents. A blood pressure drop 
below 90 mm. sy.stolie occurred in three of the patients. This was entirely 
asjanptomatic and was treated simply bj’’ elevating the legs in two instances 
and by giving a small dose of % grain ephedrine sulfate to the other. About 
8 per cent of our patients complained of some pain over the .sacral region, but 
this disappeared in a few days. In one case, a very inconsequential pain per- 
sisted for ten weeks. There were no Imown complications or undesirable side 
results reported by the patients at their postpartum examination, six weeks after 
delivery. 

Eleven major .surgical procedures Avere carried out under single caudal 
block, using Vi per cent tetracaine. All patients wci-e definitely poor anesthetic 
risks. There were four extraperitoneal ce.sarean sections canned out Avith veiy 
good anesthesia. Tavo vaginal hysterotomies on eclamptic patients in a'cta" poor 
condition Avere done successfully. Four Ioav ceiwieal cesarean sections Averc 
performed, one of Avhieh AA'as in a patient Avith a veiy severe pre-cclarnptic 
toxemia of pregnancy. There aaus no maternal or fetal mortality attrilnitable to 
the ane.stbesia. 

In tlii': entire series of 1,925 patients, from July, 1942 , to July, 1944 . 
there haA*e been no maternal deaths from any cause; and no fetal deaths 
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attributable to this anesthesia. There have been no infections of any kind. 
One' serious accident occurred, which we will describe in detail : 

This patient was given a single caudal block for delivorj", 25 c.c. of 2 per cent procaine 
being used. All precautions had been taken to aspirate carefully for blood or spinal fluid. 
Neither was obtained. Within flve to seven minutes, the patient had ceased to breathe and 
became a dusky hue. Normal blood pressure was maintained for fifteen minutes then dropped 
to shock level. Artificial respiration was carried out and stimulants were given for one hour. 
At about that time she began to breathe spontaneously. Fetal heart tones became somewhat 
rapid, but the patient was delivered of a crying baby following recovery. Anesthesia was 
l)resent to level of tlie second rib. Lower extremities were completely paralyzed for two hours. 
Both the mother and child fully recovered. We assume that a massive spinal injection was 
given. Failure to obtain spinal fluid on aspiration is to be explained by the probable collapse 
of the membranes around the needle point upon attempts to aspirate. 

The perceuta-g’c of successful analgesia was 96 per cent in tlie 1,925 cases. 
We considered a caudal block successful if it was not necessary to add additional 
anesthetic agents. 

Indications 

We have used caudal block more or less as a routine measui’e in obstetric 
cases at this hospital. We have maintained a very strict list of contraindica- 
tions, whicli will be given later. There are conditions in obstetrics in wiiieh 
caudal block is probably the anesthetic agent of choice. These conditions are: 
premature labor, heart disease, and pulmonary disease. There are times also 
wlien it is most desirable in toxemias of pregnancy, soft-pai't dystocia, and 
cesarean sections. 

Contraindications 

^Ye believe that caudal block should not be carried out in surroundings 
lacking adequate materials and personnel to combat every possible type of 
accident. It should not be used in the case of hypertonic, hysterical, or unco- 
operative patients, and those not desiring it. It should not be used in patients 
until severe anemia or those bordering on exhaustion; likewise, not in those 
patients ivith abruptio placentae or placenta previa; nor in any case wliere the 
diagnosis is uncertain or where disproportion is suspected. If the patient gives 
a history of idiosyncrasy to the anesthetic agent ; any deformity of the spine ; 
or if there is any evidence of pyodermia, again its use should be avoided. This 
list does not necessarily include all the conditions which would prevent its use. 
IMore experience with it will piubably bring some new ones. 

Complications 

Subdural lujeciion . — It is a definite contraindication to administer a caudal 
block if spinal fluid is aspirated before the injection or during the injection of 
the anesthetic fluid. This is one of our potentiallj'’ most dangerous accidents 
and should be carefully guarded against. In our series of 1,925 cases, we Icnow- 
ingly aspirated spinal fluid in four cases. 

Intravenous Injection . — If free blood is aspirated repeatedly, the attempts 
at caudal block should be stopped. Ordinarily, one can turn the needle, readjust 
it. wait two or three minutes, test again, and inject if no blood is aspirated. 

Blood Pressure Drops . — Prophylaxis is most important in the selection of 
your cases; however, if blood pre.ssui’e drop does occur, elevation of the lower 
extremities and the use of ephedrine sulfate will usually combat it successfully. 

Infection . — Infection may occur as a subcutaneous abscess, osteomyelitis, 
epidural abscess, meningitis, septicemia, or as a simple skiii lesion. Treatment 
consists for the most part of prophylaxis. Absolute sterile technique is essential. 
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Broken Needles . — One should not give caudal block if he is not familiar 
with the bony landmarks and technique. The regular 20 gauge flexible spinal 
needle, which we use, is quite safe. Never insert the needle to the hub, nor put 
on undue strain. The patient is ahvays cautioned to lie still. 

Oonunent 

Kepeated single caudal blocks for analgesia and delivery, using cent 

tetracaine with small amounts of adrenalin added, has shown much pi’omise in 
the small series of 152 cases. We intend to continue this type of analgesia 
until we can draw more abstract and useful deductions from its use. We feel 
that this fonn of analgesia is more advantageous than continuous caudal block 
for the following reasons: 

The average length of labor under continuous caudal analgesia in a total 
of aroimd 10,000 eases has been showm in primiparas to be between six and eight 
hours. In multiparas the average length of labor under similar conditions is 
around two hours. The average length of analgesia we obtained with single 
caudal injections with 1^4 P^r cent tetracaine was two to three hours. The aver- 
age number of caudal blocks that it was necessary to give in our series was less 
than three. Therefore, we feel it more advantageous to give one, tAvo, or three 
single caudal blocks for complete analgesia and deliveiy than to use the con- 
tinuous caudal. 

Hingson® and Hodges‘S and others have written that continuous caudal anal- 
gesia when carried out for periods of over seven to eight hours becomes increas- 
ingly more unsatisfactory, with complications increasing rajiidly. We can ad- 
minister two, and at the most three, .single caudal blocks which Avill produce 
caudal analgesia for seven to eight hours. The complicated continuous caudal 
technique is not necessary. 

Continuous caudal analgesia requires the constant attendance of the ob- 
stetrician or trained anesthetist, as we verj' definitely feel this responsibility 
should not be placed on a nurse. Single caudal blocks do not require this con- 
stant attendance, if the obstetrician is readily available. 

Economically, a trained ane.sthetist must charge a large fee to attend an 
obstetric patient for si,\ to eight hours checking the continuous caudal. Single 
caudal blocks can be given in three minutes. We must be practical in our atti- 
tude if we expect caudal block to be used extensively. 

The patient can move at will with single caudal block. Examinations of all 
kinds can be made Avith ease, Avhile under continuous caudal they are much more 
difficult. 

The chances for infection are much less Avith single caudal block. One 
can maintain a very a.septic technique for three to fiA-e minutes, but for eight 
hours it is more difficult. There is a constant avenue for bacteria to the epidural 
space Avith the continuous caudal technique. We feel that merely coA'ering the 
tray Avith a sterile tOAvel and using care not to touch the barrel of the .syringe 
is not enough to prcA'ont infection. 

The chances for broken needles arc much le.ss Avilh single caudal blocks. 
Hingson and EdAA-ards^ in an earlier report listed IwcIa'c broken needles in a 
series of six hundred cases. Lyons and Hanson”' report four broken needles, of 
the latest type, in their series of t\A'o hundred obstetric cas&s in Avhich continuous 
caudal analgesia aa’os used. We have not had a broken needle in 1,025 casc.s. 

The chance.s for massh-c subdural injections are much less Avifh .single 
caudaLs. We never insert the needle deeper than is necessary to enter the caudal 
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canal, while in the continuous setup the needle must he inserted to the hub in 
every ease. With the needle in place for several houi’s and the patient moving 
about, perforation of the dura or blood vessel could easily occur, with a serious 
accident resulting on subsequent injections. 

It is much easier technically to insert an ordinary steel spinal needle into 
the caudal canal than the malleable ones used in the continuous caudal. 

Backache is a very common complaint in those patients receiving continuous 
caudal. Aliout 8 per cent of our patients complained of transitory sacral dis- 
comfort. 

One-sided analgesia is very seldom seen with repeated single caudal blocks. 
The patient can lie flat on her back or turn as she wills. Often with continuous 
caudal, the patient wall have a level of anesthesia on the dependent side with con- 
tinuous cramps on the upper side. 

The continuous caudal equipment is quite difficult to manage when the 
patient is being moved. A long tube protrudes from the back of the patient. 
One must be careful not to pull on that tube the slightest as the needle will be 
displaced or the tubing pulled from the needle hub. The accompanying tray of 
bottles, syringes, etc., which one must keep sterile, is difficult to manage for 
eight hours. 

No special equipment is needed for single caudal blocks. The equipment 
for continuous analgesia is inexpensive, but is quite prone to become defective 
^vith use. Any well-supplied hospital will have the material necessary for single 
caudal blocks. 

Summary 

We have presented the results obtained in a series of 1,925 eases with caudal 
block. A technique for complete analgesia and delivery under repeated single 
caudal injections with per cent tetracaine has been described. This technique 
has been compared with continuous caudal analgesia, as advocated by Hingson 
and Edwards. 

Conclusions 

1. Single caudal block technique has a definite place in the practice of 
obstetrics. Its use is varied. It can be used as a single block for delivery or it 
can be repeated throughout labor for analgesia and deliveiy. Our results with 
caudal anesthesia for obstetric .surgery are very encouraging. 

2. Single caudal block, when given by an experienced individual under 
proper conditions, can be as safe or more so than other fomis of analgesia. 

3. Caudal block administered correctly will give as good results as any 
other form of analgesia. 

4. The use of interrupted single caudal blocks for analgesia and delivery 
gives jiromise of effectiveness and safety for mother and child. 

5. Caudal anesthesia in obstetrics .should be limited to well-equipped in- 
stitutions, which have a full-time resident or a leaching .staff. 
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CONTINUOUS CAUDAL ANALGESIA IN OBSTETRICS ON TRIAL- 

Roy E. Nicodemus, M.D., F.A.C.S., LeRoy P. Ritmiller, M.D., and 
Lewis J. Ledden, M.D., Danville, Pa. 

(From the Department of Obstetrics, Geisinger Memorial Hospital) 

I N THE past two years numerous claims and counterclaims have been made 
for continuous caudal analgesia in obstetrics. In our opinion a fair analysis 
of this new method can be determined only if it is judged by the same standard 
as other tjTies of analgesia. 

We were one of the first groups to become interested in this new method 
and, consequently, received instnietion in the technique as devised by Hingson 
and Edwards in the first course conducted at the Philadelphia Lying-In 
Hospital. 

At the Geisinger Memorial Hospital we have endeavored for the past fifteen 
years to give adequate relief for pain in childbirth. This has entailed the use of 
numerous methods, always with the idea in mind of giving maximum relief of 
pain, consistent with safety to lioth mother and child. 

We selected for this comparative study the last 500 consecutive deliveries 
prior to the institution of caudal analgesia, and the first 500 consecutive cases 
managed unth continuous caudal analgesia. 

In our clinic, which operates with a full-time staff in group practice, three 
physicians devote full time to tlie handling of all obstetidc cases admitted to 
the hospital. We felt, therefore, that a fair and honest study comparing con- 
tinuous caudal analgesia with otlier methods previously used would be en- 
lightening and of some significance, especially since it coiTelates the results in 
1,000 consecutive deliveries managed only by the Obstetrician-in-Chief and his 
two associates in a period less than two years. 

For the sake of brevity in the remainder of this discussion the 500 consecu- 
tive deliveries prior to the use of caudal analgesia will be designated as Group 
I. All of these cases received sedation in the form of sodium pentobarbital in 
the amount of 4^/2 to 71/2 grains. In addition, those cases requiring stronger 
sedation were given an oil etlier mixture by rectum, and in all instances inhala- 
tions of ethylene or nitrous oxide were given at the actual time of delivery 
and repair. 

The other 500 consecutive deliveries receiving caudal analgesia will be 
spoken of as Group II, 

xVecording to Table I it will be noted that the incidence of primipai-as and 
multiparas in the two groups is almost identical, which is especially advantageous 
from the standpoint of comparison. 

It was our impi-ession Ijefore attempting this analysis that labors conducted 
under caudal analgesia were shorter in duration. Our figures in Table II have 
disproved this, and instead we have found that the average length of labor in 
primiparas in Group II was approximately one hour longer than in Group I; 
likewise in multii)aras wo discovered that labors in Group II averaged two 
hour.s longer than in Group I. 


• bi fon* !i in''"-tinK of thr I’hllMiloii,hia trlc.-il .Sooloty, D^-c. 7, 1911. 

SJ2 
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TabijK I. Parity 


PARA 

GROUP I 

GROUP II 

Primipara 

222 

224 

Multipara 

278 

276 

Total 

500 



It may be asked by some: Why use a teclmique tliat tends to lengthen 
labor? Onr reply is that it probably is a minor disadvantage if time is the 
miit of measure in obstetrics, but the strange part is we were convinced caudal 
labors were shorter until our figures proved otherwise, and the reason we 
thought the}' were shorter Avas that the patient was awake, comfortable, pleasant, 
and cooperative. It is when a patient is restless, uneoordinated, and irrational 
from her medication that the hours seem endless to the attending doctor and 
nurses. 


T^vble II. Average Duration' of Labor 


PARA 

GROUP I 

GROUP II 

Pnmiporfl 



1st Stage 

8 hr. 56 min. 

9 hr. 34 min. 

2nd Stage 

1 hr. 34 min. 

1 hr. 56 min. 

3rd Stage 

3 min. 

3 min. 

Total 

10 hr. 33 min. 

11 hr. 33 min. 

Mnltipara 



1st Stage 

5 hr. 59 min. i 

7 hr. 15 min. 

2nd Stage 

46 min. 

1 hr. 26 min. 

3rd Stage 

4 min. 

3 min. 

Total 

6 hr. 49 min. 

8 hr. 44 min. 


Let US now consider the incidence and results of occiput posterior positions 
in these two groups. In Group I a diagnosis of occiput posterior Avas made 94 
times as against 122 times in Group II. Our study sIioavs that spontaneous 
rotation took place in 86 out of 94 cases in Group I, or in 91.5 per cent, Avhereas 
only 69 rotated spontaneously out of a possible 122 in Group II, an incidence 
of 56 per cent. This, Ave believe, can be accounted for on the basis of diminished 
intensity of uterine contractions and relaxed birth canal where caudal technique 
is employed. It is, Ave believe, an accepted fact that strong uterine contractions 
forcing the A’^ertex doAim against a resistant pehde floor is the greatest aid to 
spontaneous rotation. Therefore, AA'hen these factors are altered Ave must ex- 
pect the reA’^erse to be true, and consequently, as shoAAUi in Table III, in Group I 
assistance to correct occiput posteriors had to be carried out in only 8.5 per cent 
of the cases as compared AAUth 43.5 per cent in Group II. 

In comparing Groups I and II as to types of delivery in Table IV, it is 
quite cAudent that the incidence of operatiA’-e delivery is greatly increased AA’^here 
caudal analgesia is used. Our figures shoAv that spontaneous delwery oc- 
curred 113 more times in the group in AAdiich caudal analgesia AA'^as not used; 
also low-forceps deliA^ery Avas resorted to 103 more times Avith caudal analgesia. 
Midforceps deliA'^ery in the two groups shoAved the greatest contrast Avuth twenty 
such deliveries under caudal analgesia as against three in Group I. This I'ather 

Table III. Occiput. Posterior ^ 


GROUP 1 GROUP II 


OCCIPUT POSTERIOR 

(NO.) 

(%) 

(NO.) 

(%) 

Spontaneous rotation 

86 

91.5 

69 

56.5 

Forceps rotation 

5 

5.3 

20 

16.5 

Manual rotation > 

3 

3.2 

33 

27.0 

Total 

94 

18.8 

122 

24.4 
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marked increased incidence of operative deliveries Avilh caudal analgesia, to our 
minds, indicates that the force of the uterine contractions are reduced in in- 
tensity ; also, the expulsive force of the abdominal musculature is lost Av'here this 
technique is employed. At the same time, it cannot be said to be a condemna- 
tion of the method, for in its favor Ave haA^e a greater relaxation of the pehne 
floor resulting in much less permanent trauma to these tissues. The shock of de- 
livery is almost negligible and the blood lo.ss is insignificant, all of AA'hich are 
major factors in the consideration of the patient. 


Table IAL Types or Deliveky 



CROUP 

I 

GP.OUP JI 

TYPE 

(NO.) 

(%) 

(.NO.) 

(%) 

Spontaneous 

312 

62.0 

19.0 

39.2 

Low forceps 

160 

31.8 

263 

52.0 

Midforceps 

3 

0.6 

20 

3.9 

Breccli 

28 

5,G 

25 

4.Q 

Total 

503 


507 



(3 .sets of 

tAA’ins) 

(7 sets 

of tAvins) 


' A¥e AA’ould like to call attention at this point to the ease AAuth Avhieh breech 
deliA'cries Avere aeeompli.shed under caudal analgesia as compared Avith other 
types of anesthesia Ave ha\'e used. It is an estalilished fact that breech dcliA'cries 
haA'e ahvays carried a much higher mortality for the baby than almost any other 
type of delivery, largely because of the rigidity of the pelvic floor musculature 
preventing the necessary rapid delivery of the infant before a.sphyxia occurs. 
All these difficulties are overcome AA'here caudal analge.sia is employed since 
the soft tissues of the birth canal arc so completely relaxed that they offer almost 
no resistance to extraction of either the breech or the head and this is all accom- 
pli.shed Avihout placing the patient under deep surgical ane.sthesia. 


Table V. Fetal Complications 


COJIPLICATIONS 

CROUP I 

group n 

Apnea — lasting a fciv minutes 

102 

10 

Stillbirths 

13 

5 

Neonatal deaths 



a. Full-term 

2 

1 

b. Premature 

:j 

6 

Total 

122 

22 


In Table Y Ave have a notable contrast in fetal complications, especially 
mai'ked in apnea lasting a fevA' minutes after birth. This Avas found to be 
ten times more common in Group I Avlicre tlic barbiturates and rectal ether 
AA'cre used, necessitating resu.seitation AA'ith oxygen in a fair percentage of ca.ses. 
In Grou}) II apnea and resuscitation AA-ere negligible faetois since caudal 
analgesia has no effect upon the re.spiratoiy center of the baby. Again a notable 
factor AA'as the nnu'h higher incidence of stillbirths in (troup I as compared Avith 
Group II. This, aa’c feel, can be explained on the basis of too intense and 
too freipient uterine eontractions in Group I, oceasionally resulting in in- 
trauterine asphyxia of the baby, Avhereas in fJroup IT aa'c have already acknoAvl- 
edged that uterine contractions are of le.ss intensity under caudal analge.sia. 
Under the heading of neonatal death.s it i.s noted that there Avere .sev'cn in each 
group, which offers no point for eomiiari.son or discussion. 

Probably the most important thing to consider in the use of any ncAv proce- 
dure in ohstctric.s is Avhethci- or not the incidence of matemal mortality and 
morbidity can he reduced. In our .serie.s as slioAvn in Table VI avc had thirty- 
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seven cases of morbidity in Group I or an incidence of 7.4 per cent as compared 
with twenty-nine eases or 5.8 per cent in Group II. In neither group were there 
any mortalities. Tlie margin of difference in morbidities in the two groups is 
small, yet we feel it is great enough to be of some significance. When we con- 
sider that operative procedures were 58 per cent more frequent in Group II 
where caudal analgesia Avas used, it becomes evident that we may have to revise 
our opinion that morbidity and mortality are proportionate to the incidence of 
operative interference in obstetrics. There are, we believe, certain other factors, 
such as minimal blood loss, absence of anesthetic shock, and prompt postpartum 
response of the patient as shown bj' immediate ability to ingest food and fluids, 
.all of Avhich tend to offset the increased hazards of operative procedures. 


Table VI. Morbidity and Mortality 



maternal 

iMATERNAL 


MORBIDITY 

mortality 

Group I 

37 

0 

Group II 

29 

0 


In the discussion of analgesia for the obstetric patient, one’s chief concern 
is the extent of relief of pain to that particular individual in her labor. It is to 
the best interests of each one of us for the patient to be able to say that she 
did not suffer long houi-s of pain and exhaustion, and yet we have all experienced 
the humiliation of haAung given some medication that Ave felt quite sure Avould 
giA^e the desired good effect, only to find that the patient ’s reaction AA^as entirely 
contradictoiy. 

In our series Ave Avere unable to CAmluate Group I concisely as to the per- 
centage of good relief simply because a large portion of eases receiving bar- 
biturates and rectal ether are uncooperatrfe for hours due to narcosis. Ea’^cii 
though they are not interrogated as to their relief of pain until the day after 
delivery, they often cannot differentiate betAA^een adequate and inadequate relief. 

In Group II Ave have an entirely diffei'ent standard by Avhich to judge. 
The patient ’s sensorium is not affected ; she is completely and entirely conscious 
at all times so that she is able and Avilling to giA'^e full cooperation throughout 
the entire labor and deliveiy. Consequently, our figures shoAv that in the 500 
cases delWered Avith caudal analgesia 469 had complete relief, 16 had partial re- 
lief, and 15 AA’^ere failures. In other AAmrds, 93.8 per cent of this group had total 
analgesia,. 3.2 per cent had only partial relief, and 3 per cent had none. There- 
fore, in our experience, to date, caudal analgesia has given a higher percentage 
of complete relief to the mother than any other method or combination of 
methods Ave have employed. 

To some of you it may seem facetious to mention the morale and dispositions 
of the various jiersonnel in the obstetric department. Yet, in all truthfulne&s, aa'c 
can attest to the fact that this is true and of considerable importance. The nurses 
in the. labor I’ooms enjoy caring for the caudal analgesia patients, AAdiereas in 
other types of analgesia they are often harassed and exhausted trying to manage 
a restless, boisterous, uncooperative type of patient through her labor. Then, 
too, it is not necessary to hurry about trying to locate or call an anesthetist to 
control the patient for the final delivery and repair. No other anesthesia is re- 
quired. The patient is simply moved to the delivery table at the proper time, 
delivered, and repaired if necessary while carrying on a pleasant conversation. 
Such conditions are bound to improve the dispositions not only of the nurses but 
of the doctors as AArfl. 
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Still another fact well worth discussing and one which was mentioned 
earlier in tlie paper is the improved postpartum response of the patient receiving 
caudal analgesia. These patients are near!}’’ always ready to eat a little food and 
drink fluids immediately after deliverj% in fact many of them are able to do so 
during the course of their labor, all of wliich aids greatly in maintaining normal 
blood chemistry and consequently fluid and nutritional balance. 

By reason of this prompt postpartum re,sponse, the patient may be moved 
to her room Avithin a few minutes of the time of lier delivery. The husband is 
amazed that he may see his Avife so soon and delighted AAflien he sees that she 
is aAvake, re.sponsive, and happy, and apparently none the Avorse for her ex- 
perience. 

It is not enough to say that the method is too dangerous because of possible 
needle breakage, infection, penetration of the subarachnoid .space, etc. We had 
no needle breakage in our series. One patient did develop a cellulitis super- 
ficial to the sacrum Avhich accounted for one of our morbidities, hut she made a 
complete recoA^ery Avithout complication. The subarachnoid space AA-as pene- 
trated in three different instancas in the series, hut this Avas promptly recognized 
and the proeedui’e Aims discontinued; It is not a foolproof technique, hut, on 
the contrary, one that needs careful thought and judgment and a Avillingness on 
the part of the doctor to remain clo.se to the patient. 

Summary and Conclusions 

To .summarize, Ave must in all honestj’- point out that our analy.sis sIioaa'S that 
Avhere caudal analge.sia is used the labors are longer. Uterine contractions are 
of lass intensity, the expulsive force of the abdominal musculature is lost. 
Occiput posterior positions rotate less often, and operative deliveries are in- 
creased. On the other side of the .scales we can place the adA'antages of this 
technique, .such as easier and safer breech deliA'eries, a loAver incidence of still- 
births, a lower matemal morbidity, diminished blood ]o.s.s Avith delivery, less 
permanent damage to the birth canal, and a pleasant, happy, copperatwe patient. 
In other AA'oi’ds, AA'e have not yet found the utopian type of ob.stetric analgesia, 
but Ave are conAunced that continuous caudal analgesia is a distinct advance 
in this field and an excellent method to add to the armamentarium of every 
obstetrician. 

Discussion 

DE. EOBEET A. HTNGSON, Piiu-adelphia, Pa. — C ontinuoup caudal analge.sia should 
be put on trial by all ob.stetricians who still manage women in pain throughout labor and 
deliverj'. It i.s not a technique of any two physicians or of Philadelphia physicians, but a 
proce<lure that has been developed through step-by-step progress of physicians from many 
parts of the world. It represents a frontal attack against the site of origin of obstetric pain 
itself. In many in.«tances it eliminates the need for the “smoke-screen” of anesthesia and 
amnesia from anesthetic and narcotic drugs with Avhich jdiysicians have attempted to control 
pain. 

As Dr. Nicodemus has pointed out, <'ontinuous caudal an.algesia c;in prolong labor. I 
have seen it stop the i)roce''Ses of labor. By frank discu.‘-sion of such disadvantages, wc can 
protect both the patient and the baby from its misapplication. On the other hand, wc 
have scon cases in which labor was accelerated by the use of this method. 

Dr. iN'icodemus did not indicate the upper level of analgesia in those cases in which he 
attributed the prolniiged labor to caudal analgc.Ma. Our observations have been that the 
force= of labor are imjiaired and eventually made inefTcctual in prolonged high caudal blocks 
above the segmental levels of thoracic .‘v. Ide.ally. caudal block should not extend aboA'e the 
umbilicus IT-IO). Neverthcle-s, on some ocea'-ion.'., unexpected high caudal block re‘-ulto 
from the average do-age of TiO c.e. 
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Tho revealing comparison of the improved condition of the baby managed with caudal 
analgesia should lead us to conclude that this method of pain relief is an indicated one even 
though it be an imposition on the physician’s time. 

During the past two years, 600 physicians have come to Philadelphia from all parts of the 
world to observe our technique of continuous caudal and, later, continuous spinal analgesia. 
Eecently we sent questionnaires to these physicians and they reported the management of 
46,000 labors and deliveries under tliis technique. 

This altered obstetrics has presented a sociologic problem which demands attention 
both by physicians and by hospital .authorities. It is an obstetric, as well as an anesthesiologic 
problem. We think the paper of Dr. Nicodemus is a landmark along the way winch points 
toward adequate analgesia and pain relief in obstetrics even tliough physicians lose sleep in 
bringing about this effect. 

DE. THADDEUS L. MONTGOMEEY, Philadelphia, Pa. — Dr. Nicodemus has pointed 
out several advantages of the caudal method over tlie barbituric acid analgesia which he 
had formerly used. These, in respect to the lack of depression of maternal or fetal respira- 
tion, and in respect to greater relief of the mother, are generally accepted. I was a little 
disappointed that so little was said of the difficulties of insertion and administration of the 
caudal anesthesia, and nothing of the sequelae of caudal anestliesia. Most of those who 
have given even a few caudal anesthesias, even after careful instruction by competent 
anesthetists, have experienced some difficulties. Not a few patients have returned following 
caudal anesthesia with some local complaint. 

Aside from the technical difficulties, and the complications of minor or moderate 
severity, tho crux of the situation seems to lie in the problem of how far we can go with 
any method of anesthesia in obstetrics which inhibits the nautral powers of labor. Certainly, 
thus far, no satisfactory substitute has been found for the natural fashion of delivery, in- 
cluding the dilatation of the cervix by recurrent contractions of the uterus in the first stage, 
and propulsion of the fetus through the birth canal by the combined efforts of the uterus 
and abdominal muscles in the second stage. The longer I am in obstetric practice, the 
more impressed I am with the favorable condition of mother and child after a so-called 
natural labor, and with the fact that the earlier we interfere in tiie mechanism of labor, 
the greater are the complications that will result. 

When wo began using so-called prophylactic forceps, we applied tliem only when the 
scalp was visible and the perineum and vulva were projected forward in front of the 
advancing head which had molded itself into the outlet of the pelvis. Year after year we 
seem to be interfering somewhat earlier in this mechanism. Now, with the advent of caudal 
anesthesia and of spinal anesthesia in obstetrics, we rather impertinently apply our forceps 
with the head in midpelvis, or in low pelvis, and complete in a few minutes what Nature 
ordinarily takes an hour or two to accomplish. That sucli procedures can be done consistently 
even by competent obstetricians, without unnecessary damage to the mother or to the baby, 
is not possible to believe. 

I feel quite in agreement with the opinion that the regional methods of anesthesia, 
that is, spinal, caudal, and local, offer many advantages over central or systemic anestliesia. 
The greatest of these, of course, is the lack of anoxemia in the baby and the freedom from 
inhalation anesthetic accidents in the mother. In these directions, the regional methods of 
anesthesia represent quite a step forward. It would appear also that the more peripherally 
administered the anesthesia, the safer the effects. In this direction, therefore, the injection of 
a local anesthetic agent in the perineum during the final stage of deliver}* and for the repair 
of episiotomy, combined ivith ‘'whiffs” of nitrous oxide and oxygen or ether, is one of the 
very safest of anesthetic methods, and one wliich has achieved and should continue to receive 
a large following in obstetric practice. 

Some months ago, from the material of our clinic at the Temple University Hospital we 
presented a comparative study of caudal and spinal anesthesia in obstetric practice. We found 
that each of these two methods presented certain advantages and certain disadvantages. The 
spinal method was administered more readily and more certainly, and with a higher degree 
of success. It seemed somewhat safer in that we had comparatively little reaction and the 
anesthesia was always given in the deliver}* room when the entire personnel for delivery, in- 
cluding doctors, anesthetists, residents, and nurses, was pre.«ent. It was given over only a 
comparatively short period of time, so that close observation was necessary for only an hour, 
or an hour and a half. In some few cases, however, the spinal anesthesia was followed by a 
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moderate postpartum bleeding, and in no case did the anesthesia appear to have as profound a 
relaxing effect on the pelvic floor and perineum as did the caudal anesthesia. 

There was one detrimental feature, however, which was common to both methods. All 
sense of perineal pressure was obtunded, and the head never advanced beyond the pelvic 
floor unless the patient was consistently and continuously coached to bear down. Even then 
a spontaneous delivery was onlj' accomplished in the multiparous patient. In a number of 
cases we found ourselves doing so-called low forceps delivery, which was an;^-thing but a .simple 
extraction of the fetal head through the vulva. As has recently been mentioned by Baptisti, 
many of the forceps necessitated drawing the head down beneath the sjmphysis pubis 
and dilating the jielvic floor and perineum with rather strenuous traction. This, we feel, is 
not good obstetrics. I am inclined to believe that anyone who uses either the caudal or the 
spinal anesthetic method, and who analyzes his cases honestly, will acknowledge that there 
are quite a few deliveries of this type. 

DR, W. EOYCE HODGES, Cumberianu, Mb. — O ur work is done in a general hospital 
with no interns or residents, Xevertheless, since Oct. ?>, 1942, over 500 obstetric cases have 
been delivered under continuous caudal analgesia. AVe have also used continuous .=pinal 
anestlfesia in all forms of operative work, in abdominal and pelvic surgery, and favor it. Under 
the circumstances in wliich we are forced to work, however, I feel that continuous spinal 
analgesia must be limited to those few obstetric patients who cannot for some reason be 
given continuous caudal analgesia. 

When using continuous caudal for pain relief in our labor cases, the jiatients are under 
constant observation by one of three graduate nurses who have been trained by us. AA'ith 
these nurses in attendance we feel perfectly safe in leaving these patients throughout the 
remainder of their labor, it being understood that we are constantly on immediate call. 
Our successful results have been in direct proportion to the proper placing of the caudal 
needle. Of our first .300 cases, 222 %vere completely satisfactory. Forty-two of the re- 
maining 78 cases were classified as failures, and by far the majority of thi.s group failed 
because of faulty insertion of the needle. Of the remaining .30 patients, in the light of our 
more recent experience, at least half were due to failure to insert the needle properly. In 
short, most of our disappointments with the method have been due not to any faulty prin- 
ciple of the method, but to personal failure in technique. 

Another pitfall which we are learning to avoid through experience is that of too e.arly 
administration. In primiparas especially, if one waits until the patient is ciying for relief of 
pain after the administration of an average dose of the usual barbiturate, or a small early 
dose of morphine or demerol, providing there is progressive dilatation of the cervix and 
descent of the presenting i)art, then is the time that continuous caudal analgesia can be 
expec-ted to give ideal results. From the standpoint of time, continuous caudal of four to 
five hours’ duration in primipara has been the maximum optimum time for our patients. 
We have had patients carried over a period of seven to twelve hours and longer with good 
result, but this is not the rule. 

One other point is that our experience in the increase of operative deliveries is veiy 
■•iinilar to that of Dr. Nicodemus. I know. that 1 have been responsible for the death of two 
babies because of faulty judgment in trying to rotate the head too soon. At the present 
time rny feeling is th.at if a persistent posterior head offers too much difficulty in manual 
or instrumental rotation, it is wiser for me to let up on the caudal, allow the patiemt to bear 
down with her returning pain, and in this manner grc-atly aid in the rotation. 

To condemn this metliod because of a few persontil failures is more than unfair. In our 
hands, under entirely different circumstances from which others work, we find it a veiy 
favorable method and we will continue to use it until we find something better, 

DR. NICODEMU.'s ('closing;. — In regard to the question that Dr. Montgomery brought 
out. f can only say tiiat I know of no sequelae in our series following the use of caudal. AVe 
do fMd. hov\ever. that within a few hours after delivery tin* patients are likely to develop over- 
distendf'*’! bladders due to the fact that they have not regained the sen'-afion in this region. 
Hence we make it a itoinf to have our nurse.- inspect the abdomen frequently after deliver}' 
and catheterire one f»r more times during the first twelve to twenty-four hours when necessary. 

AMiat ha- been -aid about nursing requirements is very true, but I think a.s time goei- 
<iu more doctor.- will Is* available and tlie hospital- will ag.'iin have adequate nur.-ing .-ernce. 
Ilov.ever, 1 .-••c- no rcu-on -.iliy a re-ident trained in this pa.'-ticular method could not be 
call'd upon to gi^e tie* 'uudal analgc-in at the proper firm* in labor. We do it in our 
:n**‘.itt;tion imd if v.orl'- very -ati-factorily. 



THE USE OP FINE CHROMIC CATGUT FOR POSTPARTUM 

PERINEAL REPAIR* 


Edward G. Waters, M.D., P.A.C.S., Jersey City, N. J. 

(From the Margaret Ilagne Maternity Hospital) 

T his is a record of experiences with perineotomy repairs using very fine chromic 
catgut sutures. The number of cases providing the data is sufficiently lai'ge 
and carefully followed to permit a statistical appraisal of the material, and 
other data experimentally obtained are pertinent. While the primary object is 
to obseiwe tissue reaction and healing and the patient’s pain response to the 
very fine suture used, due recognition is given the varied factors whicli act in 
any deliveiy as agents influencing perineal repair and healing. Very fine catgut 
sutures are not commonly used for postpartum repairs of birth tract injuries 
or incisions although the literature of the past few years indicates a growing 
awareness of its value in surgical technique. 

While an exhaustive exposition of the principles indicating the use of 
very fine catgut material is not proposed here, a consideration of present-day 
types of fine chromic sutures as compared to former and older brands is cer- 
tainly in order. 

The function of a suture is to obtain hemostasis and hold in apposition the 
divided stnietures sufficiently long to permit adequate wound healing before 
loss of effective suture strength through absorption. Catgut is mainly collagen 
prepared from the submucosa of the jejunum of the sheep. As natural or plain 
catgut, it has a fairly rapid rate of absoiiition and therefore is seldom applied 
except where rapid loss of strength is unimportant. To prolong the absorption 
time, these collagenous sti’ands are chromicized and made uniform in smoothness 
and tensile .strength. Tlie storage solution must cause a minimal degree of tissue 
irritation. 

An emplaced suture acts essentially as a foreign liody and provokes the 
reaction one might expect. The dilatation of the capillaries and veins and poly- 
morphonuclear leucocyte reaction; extravasation of plasma cells and plasma 
js to be expected. The action upon the suture is to soften it, fracture it, and 
prepare it for absorption. The enzymatic proteolysis from polymorph degenera- 
tion begins and the macrophages proceed to digest and phagocytose the strands. 
Since all of these processes interfere Avith the appearance and activity of fibro- 
blasts, it is obvious that the most desirable suture is one which evokes the least 
leucocytic response and permits earliest proliferation of fibroblasts. In properly 
receptive tissues, at the end of a week the suture should be surrounded by ncAV 
capillaries, young fibroblasts with developing collagenous fibers, a minimal 
number of leucocytes, and yet retain some of its initially inherent tensile 
strength. Excessive tissue reaction Avith collection of serum, the onset of in- 
fection AA’ith increased numbers of leucocytes, cellular necrosis from lacerated 
or badly bruised AA'ounds, contused and ecchymotic areas, all interfere AAutli the 
physiologic proce.ss. described. IMany systemic disturbances, especially those 
associated AAuth emaciation, stazwation, general debility, diabete.s, etc., intei’fere 
AA'ith Avound healing. It has been experimentally determined that chromic 

•Read before a meeting- of the Xew York Obstetrical Societj', Jan. 9, 19t5. 
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catgut produces a lesser foreign body reaction than plain catgut and that smaller 
sizes of chromic catgut, while producing a minimal degree of tissue reaction, 
retain tensile strength proportionately much longer that larger sizes. A con- 
sideration of the available experimental data therefore indicates the use of the 
smallest chromic sutures possible "with due consideration of the need for initial 
tissue coaptation. It has been demonstrated unquestionably that more closely 
applied sutures of smaller sizes give sounder wounds that those of large chromic 
catgut placed at greater intervals. One may therefore conclude that properly 
chromicized catgut of fine gauge is the correct material to use from a theoretic 
standpoint; first, because smaller-sized needles are used with resulting lesser 
damage to the punctured tissue; second, the mass of foreign material lodged 
in the wound is reduced; third, the knot mass is smaller; fourth, unfavorable 
tis.sue reaction is diminished, vdth prolongation of the effective tensile strength 
of the suture ; fifth, there is less superfluous tensile strength in the finer chromic 
sutures which in itself provides an effective restraint upon strangulation of 
tissue by the operator. 

All of these considerations designate a fine tjqie of chromic suture material 
as the proper one to emploj'^ where absorbable sutures are to be placed in tissue, 
consistent with the local need for tissue approximation. 

The chromic catgut material throughout the series reported in this paper 
was No. 0000 chromic catgut, the gauge of which is approximately standardized 
at 0.007 with average tensile strength of 2 pounds. 

, Experimental Data 

At attempt ■n-as made to determine the frequency of suture fraying, rate of ab.^orption, 
and residual temsile strength of strands of No. 0000 chromic catgut remaining in the perineal 
tissues three, four, five, six, and seven days. Several free strands were placed in non- 
lacerated perineums of patients and removed at intervals from the third to seventh day.«, to 
compare the effects upon the suture material over that period. 

Eeference to Fig. 1 shows the tensile strength of the suture material as determined 
immediately upon the withdrawal of the suture strands from the perineums of patients in 
whom they had been planted after normal spontaneous deliveries without perineotomies. Al- 
though more than 70 perineums were used, data could be recorded on few more than 40 
individuals because of technical difficulties encountered. Many strands were removed during 
perineal rare, during replacement of vulvar pads, and often by overattentive nur.ses, or the 
strand was retracted into the perineum and could not bo recovered. However, 7?, strands 
wore recovered at varying time.s from 41 patients and subjected to examination and deter- 
mination of tensile strength. It is notable that none of these strands .showed any frajdng 
on the third, fourth, or fifth days. Two strands sliowed fraying on the sixth day, and 
one showed marked fraying on the seventh. 

Tlic tensile strength in the strands removed on tlic third day varied from 1 pound 4 
ounces to 2 pounds S ounces. On the fourth day the range was 1 pound 7 ounces to 2 
pounds 10 ounces. On the fifth day, 1 pound 3 ounces to 2 pounds 12 ounces. On tlie .sixth 
daj’, 1 pound 2 ounces to 2 pounds 1 ounce. On tlie seventh day, 1 pound 2 oun.-cs to 
2 pounds 3 ounces. The average tensile strength for all of the suture strands removed from 
the third to the seventh days is noted; 1 pound 14: ounces, 1 pound lij ounces, 1 pound 10 
ounces, 1 pound S ounces, 1 pound 8 ounces. In other words, there is only an average 
loss of G ounces tensile strength in the same suture material from the third to the .seventh 
day in the postpartum perineum. It is .apparent that, while the absorption rate may vary 
in different individuals, a fair constant may be obtained for any group. Varv'ing indi- 
vidual factors make impossible unit predictions on the time length a given suture '^vill 
retain tcn-ile strength and re.-ist absorption. But for any large group, an accurate ap- 
praisal rnn be made, e-jiecially for the early and all-important healing time. It is our 
belief that fraying of suture^ is due largely to careless surgical handling, notably loop 
ties and suture injury with hemo-tats and needle lioldcrs. This is borne out by the rarity 
v.-itli vhich fraying encountered in any of the experimentally placed strands. 



^^'■AT1■:KS: FIKE CHROJIIC CATGUT FOR POSTPARTUJI PERINEAL REPAIR 321 

Tlie tissue reaction to varying sizes of cliromie catgut is well seen in the four photo- 
micrographs (Figs. 2 to 5). The size 0 medium chromic catgut and size 0000 medium 
chromic catgut were used for the comparative tests. Dogs were anesthetized with intravenous 
sodium pentobarbital and strands of chromic catgut material were imbedded in the anterior 
wall of the stomach. At the end of five days, sections were removed and paraifin block 
sections were obtained of the suture and the surrounding tissue and stained with hemo- 
toxylin eosin. A similar technique was carried out by removing the section of the stomach 
wall at the end of fourteen days when advanced liealing was presumed to have occurred. 
Study of the section shows the absence of unfavorable tissue reaction about the 0000 
strands with early fibroblastic formation. The absence of leucocytic infiltration is notable. 
In the sections removed at the end of fourteen days for microscopic examination, the size 0 or 
larger strand is noted to be markedly fractionized with approximately half of the strand ab- 
sorbed. Wliile fibroblastic infiltration is well advanced, it is not nearly so evident nor clear-cut 
as with the 0000 catgut where the strand shows no evidence of absorption, no tissue reaction 
other than active fibroblastic formation. 



Analysis of Clinical Material 

Tlie perineal repair.s and operations noted in tlie tables were made with No. OOOO 
chromic catgut tlireadecl on fine needle.s. The technique commonly employed was a lock 
stitch on the mucosa and musculofascial coat of the vagina, and a continuous muscle- 
approximating suture in the perineum, terminating as a subdermal stitch. Occasionally 
an interrupted figure-of-eight suture was placed in tlie depth of the perineal body. When 
median perineotomies involved the sphincter, the latter with its fascial coat was approxi- 
mated with two or tlirec interrupted No. 0000 cliromic suture.<. Nonabsorbable sutures were: 
not used in any instance. 

Most of the tables are self-explanatory and require no further elaboration. 

The iweference for median perineotomy- is apparent since it composes more than 
three-fourths of all the perineal incisions elected. It is well to note that the selection of 
median perineotomy is often dependent on the type of delivery anticipated as well as the 
anatomic character of the pelvic outlet and perineum itself. 
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Fig-. 2. Fig. 3. 

Fig. 2. — Size 0 medium chromic catgut embedded in the anterior wall of the stomach 
of the dog and section.? removed for microscopic examination at the end of five days. ,No 
evidence of absorption of catgut. Leucocytic infiltration moderate. Early fibrobla.stic formation. 

Fig. 3. — Size 0000 medium chromic catgut embedded in the anterior wall of the .stomach 
of the dog and .section.? removed for microscopic examination at the end of five days. No 
evidence of ab.«orption of strand. Leucocytic infiltration absent. Early fibroblastic formation. 
Note the proximit.v of intact strand to surrounding ti.ssue. Compare the width of the tis.?ue 
defect with that made by tlie 0 .strand. 



Fig. 4. Fig. 3. 

Fig. 4. — Size 0 medium eliromic catgut embedded in tlie anterior wail of tlie stomach 
of the <iog and .sections jemoved for ntirroscopic examination at tlie end of fourteen dW’®- 
Fiftv per tent of the str/ind l.“ ab.sorbed. I..<.ucocytic Infiltration noiriiai. Fibroblastic infil- 
tration well ail vane* d. 

Fig. — Size 0000 medium chromic c.-itgut embedded jn tiie anterior wail of (be fitomadi 
of the dog and sections removed for microscopic examination at the end of fourteen days. 
So evid'tice of ab'-oniUon of c.atgut. J>-ticocytlc inflitr.ation ab.sent. Filirobla.stlc infiltration 
ivfll advanced. 
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TAni.E 1 


Priinipara-s 
Miiltiparns 
UUlorly ]iriiniparat: 

Previous stillbirths One 

Two 

Pro\ious inisoarria"os Ono 

'I’wo 

Tliipo or 
inoro 

Previous ecsarcans 
I’rovious MaiU'hostpr-Fotliorgill 



r.i/pr of Perinea! 

Hijurii 


Median pcrineolotiiy 

201 

73.0% 

Median perineotomy wifli ;>° extension 

12 

3.0% 

Kifjht inediolaferal episiotoiny 

(iS 

17.0% 

Median laeerations 

20 

0.5% 


Lnuitli of Labor (Hours) 

nitST STAOt: SIXOND STAOn 


70% 


1-0 

175) ^ 

0-t 

32S 

S2% 

01 2 

4-0 

22 


12-13 

25 

0-S 

n 

O 


l.S-2t 

Over 2-t 

12 

17 

7\csthrs'in 

Over S 

0 


Gas-oxA-nren + eflier 

200 07.0% 

Spinal 

07 

17% 

Et !>er 

IS -1.5% 

Loral blocic 

3P 

10% 

Miscellaneous 

0 

Intravenous 

1 



TABt.E II 


TY1*E or Df.t.IVEliY 

NO. 

1>EU CENT 

Xoriiial .spontaneous 

212 


Median perineotomy 

](i:) 

41.2 

Right inediolaferal episiotomy 

25 

6.2 

Median laceration 

20 

5.0 

3° extension of median 

O 

0.5 

Low forceps 

1.35 

06 

34 

Median perineotomy 

24 

Right modiolaloral episiotomy 

20 

7.2 

"With laceration 


0.5 

3° extension median perineotomy 

S 

2.0 

Alidforcops 

27 

7 

Median perineotomy 

17 

4.2 

Mcdiolatcral 

in 

2.5 

Breech 

14 

0.5 

Spontaneous with mod. perineotomy 

o 

0.5 

Forceps to aftercoming head — 

s 

2.0 

mcd. perineotomy 

Right inediolateral episiotomy 

4 

l.U 

Laceration 

.) 

0.75 

3° extension median perineotomy 

Version and extraction (median perineotomy) 
Craniotomj' (median laceration ) 

Face presentation (median perineotomy) 

Twins 

2 

C) 

1 

1 

3 sets 

0.5 

rOSTPAIlTUM OPim.^TIONS - 

Posterior colpoperineorrhaphy 

32 

S.O 

Cystoeelo repair 

2 

0.5 

Hemorrhoidectomy 

4 

1.0 
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Table III 


COMPLICATIONS 


1. Medical 

Heart disease 

Hyperthyroidism 

Pneumonitis 


3 Diabetes 

1 • Ciiolecystitis 

1 Antepartum psychosis 


2. Surgical 

Fibroids 

Fibroids mth hemorrliage 
Pelvic endometriosis 
Chronic mastoiditis 


fi] 8 or 2% 
21 
2 
1 


Hemorrlioids, infected 
Hemorrhoids, severe 
Ether conjunctivitis 


3. Oisteiric 

Placenta previa 
Placental abruption 
Adherent placenta 
Postpartum hemorrhage 
Postpartum bladder atony 
Pyelocystitis 

Prolonged rupture of membranes 

4. Incidental Complications 

Sutures through rectum 2 — not cut out, primary licaling 
Rectum buttonlioled with median incision 2 — primary healing 


4 
1 
2 

5 
1 
2 
4 


Pre-eclampsia 
Eclampsia (intrapartum) 
Sepsis (antepartum) 
Mastitis 

Thrombophlebitis 

Polyhydramnios 


] 

1 

2 

fj 

1 


1 

2 

2 

0 

1 


Fetal Mortality _____ 
Autopsies obtained 

Dead before labor 

Dead during labor 

Neonatal deaths 


. _ _ _ Total 9 or 2.25% 

8 

r 1 monstrous 

3-1 2 habitual death of fetus in utero in same 

I patient 

3 1 congenital heart 

r 1 congenital heart in premature infant 

?,< 1 premature with atelectasis, 2C weehs 

1. 1 pneumonia at 3 weeks 


Weights of babies in third-degree extension of median perineotomy G, 6-10, G-10, 7-3, 7-3, 
7-G, 7-12, 7-13, 8-1, 8-8, 8-12, 9-3 

Sex 


Weights 

Male 192 


No significant dilTerence 

Female 211 


in wciglits of sexes 

Table 

IV. 

PAIN P.E.SPONSE’‘ 


.NO. PEI! CENT 

No Pain 


290 72.5 

DURATION IN DAYS 

NO. 

TOTAL PER CENT 

Mild 1 

Ill 

1 

O 

o 

30 I 
13 1 

1 04 IG 

4 


1 

Moderate 1 



2 

21 


o 

u 

7 

1 34 8.5 

4 

4 


Over 4 

iJ 


Severe 1 

l-l 


2 

3 

41 

^ 10 2.0 

Over 3 

3j 

1 

rOSTPAr.TUil PERINEAI, STATC.S 



Primary healing 

Stitch abscess (no gross infection — 


39.5 9S.8 

clean secondary healing) 


3 

Gross infection (no resuture) 


1 

Complete breakdown (3® extension) 


1 

Fistula , 


0 

Labial hematoma (Z with local block) 


4 


•No pain — cornplainc'l of no pain. On (jucstlon eald Ukto wa.s none. 

Mlkl — comj>!ained of no pain. On ouc.stlon admittetl a .«orencEH but no reliff reauested- 
Moderate — complained of pome pain or di.pcomforl. No local treatment «iven or re- 
ouc-sted- 

jsevere — complained of severe pain, dctnntulcd relief, usually comprespeti or local treat- 

iii'-nt. 
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Table V. Ekd Bi:sults~Foitr to Six Weeks Postpaktum 




NO. 

PER CENT 

Number of cases followed 
Nulliparous-tj'pe introitus 

(too tight — 7) 

321 

SO 

Tight 

Normal 

64) 

12 

90 

30 

Lax 


3.7 

(\vstocele 

1° 

OO 

3° 

Primipara 

.1 

fl 

0 

Alultipara 

6 

1 

I 

Rectocelc 

I** 


0 

Primipara 

1 


0 

Alultipara 

4 


0 

Prolapse 


OO 


Alultipara 


O 



Thirty-two inultipiinis presontinp; lolaxed postorior walls had rorroctivc postpartum 
operations. There were no ooinplioations in this group incident to the use of fine chromic 
suture material. Experiences witli the patients suffering third-degree extensions indicate no 
valid reason for using nonahsorl),abIe sutures in this group. 

Tiie mo'it sif/nifirant re},ul1s in this study are to be found in patient pain response, the 
incidence of primary healing, the rarity of infection, and the end results as noted four to 
six weeks postpartum. In my experience with perineal incisions, lacerations, or operations, 
an incidence of over 72 per cent of patients with no i^f^stoperalive i^ain response is notable. 
Many were multiparas who had previously had perineal repairs with other and heavier types 
of suture materials. Recent jiain experiences .should be most acute, yet with few exceptions 
such patients recorded discomfort and pain following former perineotomy as having been 
much more severe. Since ])ain is a subjective symptom which can be calibrated only by 
the sufferer, the pain response is charted in conformity to the explanatory key. This is as 
accurate a record as one may obtain, since the patient makes it herself. 

The postpartum perineal status, liowever, is a different matter, for liere we have ob- 
jective findings permitting constant interpretation. Ninety-eight and eight-tenths per cent 
of these wounds healed bj' primary intention with no excessive or notable tissue disturbance. 
These included many in the moderate or severe pain groups. There was on]y one gross 
infection in the entire series and one complete breakdown. The latter occurred in a median 
perineotomy wound with third-degree extension which became grossly infected subsequent to 
the employment of local anesthesia. While we do not expect perineal infections to be com- 
monly seen on any service in the liospital, a, listing of three minor and two major perineal 
infections in a group of 400 patients is regarded as good. 

Conclusions 

Tlie end results noted on (lie chart represent a follow-up of SO per cent of the group 
studied. It sugge.sts that the use of very fine chromic catgut sutures is followed by primary 
healing of the incised perineum. Further, when the soft parts are neither excessively over- 
stretched bv the fetus nor damaged by instrumentation, a nulliparous type introitus may be 
looked for as the end I'esult in most parturient patients. The results designate primary pos- 
terior colpoperineorrhaphy as a good procedure to follow in multiparas with relaxed structures. 

It is our conviction that a consideration, of the theory of wound healing, experimental 
data of others and in our own lesser efforts involving the use of fine chromic suture material 
and the clinical data derived from the study of 400 patients in whom this type of suture 
material was used, gives ev^idence to our belief that it is the proper suture material to use 
for postpartum perineal repairs. 

I wish to express my thanks to Dr. Adeline Pendleton for assistance in the compilation 
of the experimental data. Also to Dr. R. Clock of Davis & Geek, Inc., for supplying the 
needed apparatus. 


39 Gifford Avenue 
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THE EH FACTOE IN OBSTETEIOS- 

Jacob Halpertn, F.A.C.S., jMendel Jacobi, M.D., F.A.C.P., and 

Alvin Dubin, B.A,. Brooklyn, N. Y. 

(From the Department of Ohsteirics and Gynecology and the Department of Pathology 

of the Beth-El Hospital) 

E nough data and facts have by now been accumulated since the discoveiy 
of the Eh factor by Landsteiner and Wiener’’ and the subsequent work 
by Levine and eoworkers®'® to show the important relationship of erythroblastosis 
and the Rh factor, as well as the cause of most intragroup transfusion reactions 
in women who are pregnant, or who have recently delivered. 

With this constantly accumulating evidence of the important role of the 
Rh factor in pregnancy, we decided to examine our histories to appraise the 
value of the routine determination of the Rh factor in all pregnant women. We 
reviewed all the obstetric cases in the mateniity division of the Beth-El Hospital 
for a period of eighteen months, covering the entire year of 1943 and the first 
six months of 1944. 

During this period of eighteen months, 3,885 women were delivered (Table 
I). These cases do not include pregnanies under four and one-half months’ 
gestation. Up to that period they are not admitted to our ob.stetric department. 


Tabi.e I. OBSTETnic Cases Eeviewed fob an Eighteen-Month Pebiod, 1943, to 

.Tune, 1944, Betii-Ee Hospitae 


Total number ca.ses delivered 

.3,885 

Stillbirths, all causes 

Males 55 

Females 39 

Stillbirths, cause designated, but other than 

94 

erj-throblastosis 

21 

Stillbirths, cau.ce unknown 

Male.s 4G 

Females 27 

73 

Total number live birth.s 

Total number that developed jaundice or anv 

3,791 

form of erythroblastosis 

Males 20 

40 

Females 14 

M.alc-female ratio almost 2:1 



Of the 3,885 <lcliverie.= there were 94 stillbirths. Dedueting from this number all 
trauniatie deliverie.«, and tho=e where the e.'iu'-c could be rjither definitely assigned, .‘•uch as 
toxemias, ablatio placenta, prolapsed cord, large fibroid.s numbering 21, there .still remained 
73 fetid deaths of unknown causes, ranging from five months’ gesL'ition to full term. Of the 
94 .‘^tillbirtlis, 55 were males and 39 female.s. However, of the 73 unexplained death.*-’, 45 
were male.« and 27 were female.-, giving a percentage of 03 per cent for inale.s to 37 per cent 
for female.':. As the normal ratio of births in the hospital is about equal for both se.xe.", 
the uneven ratio in the stillbirth.s may be of significance. We shall refer to thi.« again 
later in the paper. 

Of the total numiier of 3,791 live birth.s for the same period, 40 of the newborn 
infants developed crythroblasto-is in some form, ranging from moderate jaundice to the 
most severe form, from which the baby ultimately died. This is slightly over 1 per cent. 
Twenty-.'-ix of lhe.«e were nialc- and 14 were female.*:, ratio of almost two to one. 

•Rf-ad before the BrofjWyn GynecoIoRlcat .Society. OcL C. 1941. 
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Tabu: II. Analysis of Erythrobla-stosis Deaths, 1943-1944, 
Beth-El Hospital 


Total number deaths 


18 

Autopsies performed 

Males 9 

Females 1 

10 

Autopsies not performed 

Males 6 

8 

Total male-female ratio 5:1 

Females 2 



Ten of tlic male ervtliroblastotic babies died, a percentage of 40 per cent, while only 
one of the female ervtliroblastotic babies died, a percentage of 7 per cent, the ratio of male 
deaths over females being almost six to one (Table II). Of the eleven fatal cases, ten came 
to autopsy. Only in one of these cases was the mother Bh positive; all the rest were Eh nega- 
tive. In this one case, the baby and the father were also Eh positive. The erythroblastosis 
in this case cnn be explained bj the mother being type 0, and the baby type A. Other 
investigators have liad similar experiences with reference to erythroblastosis in cases in 
which both mother .and baby have been Eh positive.". 8 

Tliis finding in erythroblastosis, that the proportion of males is far greater 
than females, and that the prognosis for a female recovering from erythro- 
blastosis is much better than for a male, is a new phase. 

That stillbirths of unlaioum cause were more frequent in males than females 
was not entirely new to us. For the past several years we have observed it 
clinically; but that the actual figures should be so striking was a surprise. We 
decided, therefore, to cheek with another source, and examine the records of 
another institution. Dr. Silik Polayes, attending pathologist of the Cumberland 
Hospital (Brooklyn), was, kind enough to place his pathologic and clinical 
records at our disposal. We reviewed 103 of his cases with a clinical or autopsy 
diagnosis of erythroblastosis. Of this group of cases, 51 were from the Cumbei’- 
land Hospital and 52 collected from vai’ious other sources. As the resultant 
findings were almost identical in both groups, we shall present the figures of 
both groups together (Table III). 

Fifty-seven of the 103 cases of erythroblastosis died but did not come to autopsy; 
43 of these were males and 14 females, a ratio of more than 3:1. On 13 stillbirths, autopsies 
were performed, and of these, 7 wore males and G females, the proportion almost even; 
but in the autopsies of 17 neonatal deaths, there were 14 males, and 3 females, a ratio 


Table III. Analysis of Records of Erythroblastosis Cases From the Cumberland 
Hospital, Prospect Heiohts Hospital, and Other Sources' 


Number of case records analyzed 
Clinically diasniosed, died, and not .autopsied 

Males 43 
Females 14 

Batio of males to females 
Autopsies performed 

Autopsies on stillbirths 13 

Males 7 

• Females 6 

Autopsies on newborns that died 

during neonatal life 17 

Males 14 
Females 3 

Batio of males to females almost 
Clinically Diagnosed Cases of Erythroblastosis 
that recovered 

Total number 16 
Females 12 
Males 4 


103 

57 


o 

«> 


:1 


30 


5:1 


-Female- Male ratio (reversed) 3 :1 

•The case records were furnished through the courtesy of Dr. Silik Polayes, patho- 
logist to the Cumberland and Prospect Heights Hospitals, Brooklyn, N. Y". 
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of almost o:!. These figures coincide with our own findings. Only 16 of the 10.‘{ case.s 
recovered, and it is noteworthy to point out that of the 16 cases, onlj' 4 were males, exactly 
the reverse ratio. This suggests a greater severity of the disease when it occurs in the 
male, and the much greater chances for a female recovering from erythroblastosis than a male. 

If in a still larger scries of ca.ses the same findings maintain, we would have 
to seek another factor to explain the greater severity of the disea.se in males. 
It is ditfieult to explain it on a sex-linkage basis. Wiener and Landsteiner' con- 
clude from observation and .study of families tluit the Ilh factor is not sex linked, 
and that the distribution of it is- the .same in both sexes as well as in the four 
blood groups. 

Kesearch would probably have to be pur.sued with the thought in mind that 
there may be another genetic factor not yet known, which is sex linked. 

Before we instituted the routine determination of the Bh factor in the 
obstetric department, one maternal mortality occurred due to a transfusion of 
Rh-positive blood to an Rh-negative patient, and one near fatality for the same 
reason. In the fir.st in.stance a transfusion of 500 c.c. of properly typed and 
cross-matched blood was given, without immediate reaction, to a multipara who 
was admitted because of placenta previa and bleeding. A cesarean section was 
performed. She delivered a male with erythroblastosis. Subsequently tlic Rh 
factor in the mother was found to be negative. She ran a course similar to 
acute nephritis, developed uremia, and despite all efforts died on the twelfth 
day. The second case was a primipara who was delivered with forceps and 
suffered lacerations with profuse bleeding. Plasma was administered on the 
delivery table; the next day she was given a transfusion of 800 c.c. of whole 
blood, properly typed and cross-matched. She had an immediate and severe 
reaction with constricting pain in the chest. The erythrocyte count next day 
was 1,250,000, with a hemoglobin of 28 per cent. Nitrogen retention products 
appeared in the blood. An Rli factor determination .showed her to be negative. 
Subsequent transfusions were given with Rh-negative blood and the patient 
recovered. 

In view of the literature being so replete with pcjlinent facts concerning 
the Rh factor in obstetrics, and the accumulated evidence of our own investiga- 
tion, our ob.stetric department early this year inaugurated the routine tyjiing 
and determination of the Rh factor in all women attending our prenatal clinic, 
and urged all members of the staff to do likewise on their private patients. 

The following is an analysis of the fir.st consecutive 500 obstetric patients 
on whom the Rh factor was determined (Table IV). Where the Rh factor 

Tahi.k IV. Axaj-ysis ok .600 Coxsjxx'tivk Pkexatai, Rii FArTon Detku.mi.vatio.vs 
I.V Pi’.EONAXT AVOMKX y\T THE BETH-Ei, iroSPtTAI, 


Totul nmnt>cr obstetric cases delivereJ 
Rh })ositive 
Rh negative 

Incidence of Rh-n<*gative case.s 

Incidence of erythrold.asto'-is in the newtrorn delivered 
of Rh-negative niother.«; 

Number of ea.“e.<; delivered 
Stillbirths and tho.«c newbom.s that 
developed erythrobbujt o.sjs 
Incidence 
Stillbirths 
Neonatal deaths 
Male.s- C, Feinale.H 1 


Mnle-feniale ratio 


(’jices atill undelivered 


.',00 

4:m 

6(i 

r.i.-J'/r 




65 . 7 % 

5 

2 


:!1 



6:1 
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M’jts found lo lie nei^alivc the factor was also determined in the liusband Avhen 
possible. 

Of flic 500 consociitivc dolcriniiiutions wc fouiul (iO Rli- ncf^titivc women, an iiicidenec 
of 13.2 per eent. This pcreciitago is within the range of other investigator.s. 12 . is 

To date, .35 of tlio (iO Eh-negativc women have been delivered, and, of these, 23 sliowed 
some form of erythroblastosis .symptoms. This represents 65.7 per cent of tlio total Eli- 
negativc patients. 

Males again predominated in tlieso erythroblastotie newborn infants, IS being males 
and 5 females. Kot only were the males iircdominant, but they represented the most 
severe types. Four of the male infants died, but none of the females. These findings are 
in complete conformity with those in the scries of ca.ses examined by us, from other sources, 
and quoted previously. 

For the pitiqioso of brevity ayc included under the term erythrobla.stosis 
all eases of moderate jaundice, anemia, icterus gravis, icterus hemolyticus, 
erythroblastosis, and hydrojis fetalis. It may justly be a.sked as to where we 
draw the line between ])hysiologic jaundice (icterus neonatorum) and the other 
forms just mentioned. The fact is that no one has yet drawn a distinct line of 
demarcation of the so-called phy.siologie jaundice and the advent of the patho- 
logic state, save for the fact that icterus neonatorum is so termed because it dis- 
appears spontaneously. All forms of jaundice and anemias that occurred in 
our group of 3,791 eases are slightly over 1 per eent. It is hardly logical to 
apply the term “physiologic” to such a small percentage. It seems more likely 
that all jaundice in the newborn is jiathologic; and that in all likelihood many 
of these will be explained by the discrepancy of the Rh factor in the mother 
and the father whcii routine Rh factor determinations ai’c instituted in all 
jiregnant women, and when erythroblastosis, especially in its mildest fonns, is 
better recognized clinically. JaverF“ gives an incidence of one case of erythro- 
bla.stosis in 438 deliveries. Polayes gives an incidence of approximately one 
in a hundred cases.” Were we to consider only our fatal eases as the only 
true erythroblastosis, our incidence would apjiroximate those of Javert. 

A word about the treatment. We believe that many more infants Avould 
have died in this group had we not commenced treatment early and vigorously. 
As soon as a baby is born of an Rh-negativc mother, a blood .smear is made to 
determine the number of nucleated red blood cells. This is an immediate in- 
dication of the possibility of the baby developing erythroblastosis in some form. 

A count of over 10 should put one on guard. That baby needs a daily blood 
count for the next few days. A fall in the count, or anemia at the first count 
calls for immediate transfusion with Rh-negative blood. Transfusion is the 
anchor .sheet. Too often is there too much tarrjdng and waiting and pro- 
crastinating before tran.sfnsions are resorted to. By that time there is too 
much hemolysis and too much liver and brain damage for the infant to ovei’come. 

With this paper we have tried to show the great need for the routine de- 
termination of the Rh factor in all pregnant women. Indeed, may we even be 
bold enough to say that it .should be made mandatory like the Wassermann test. 
We have purposely examined the hospital’s records for positive Wassermann 
reaction, and we did not encounter a single positive case, nor a sjTohilitic baby 
in almost 5,000 consecutive admissions. Yet the Wassermann test was done in 
each of those cases. How much more important then, is the Rh factor deterrnina- 
tion in the light of the knomi facts concerning its importance for the mother 
should she require a transfusion, and for the baby should the mother prove to 
be of the Rh-negativc type. 
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Summary and Conclusions 

1. Discrepancy in tlic Rli 1‘actor is the most potent cause of intragroup 
transfusion reactions in Eh-negativc women, particularly if they have recently 
been pregnant. 

2. Our findings are similar to tho.sc quoted in the literature, that, with few 
exceptions, fetal erythroblastosis results from a mating of an Rh-negative female 
with an Rh-positive male. 

3. New statistics and analyses are here pi’csented which show that the male 
fetus is more susceptible to erythroblasto.sis fetalis than the female in the pro- 
portion of approximately 3 :1, and in fatal eases approximately 5 :1. The chances 
for a female recovering are, therefore, so much greater, thus offering one means 
of prognosticating the outcome. 

4. 'We urge the adoption, by obstetric in.stitutions, of the routine determina- 
tion of the Rh factor in all pregnant women. 
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'^RUPTURE OF THE UTERUS^' 

J. Huff JIorrison, JI.D., Asst. Surg., P.H..S., and Louis H. Douglass, iil.D. 

(From the University of Maryland, School of Medicine) 

I N 1941 Reese and Linn reported. from thi.s clinic on rupture of the pregnant 
uterus, the number of eases being 34. Since that report there have been 
seen 11 additional in.stances of this complication, and it is the.se 4.9 cases ivhich 
form the basis of this report. 

That the condition is one of general interest is evidenced by the recent 
literature upon the subject, in which many phases are considered, and a total 
of about 450 cases presented. In the tables which follow and in their discu.s- 
sion, these papers will be referred to from time to time and compai'isons will 
lie drawn. 

The eases forming the basis of thi.s rcpoil are fi’om the clinics of the Uni- 
versity Hospital. Baltimore, from 1920 through 1943, and from the Baltimore 
City Hospitals from its inception in 1935 to the same date. The incidence is 
1 :1,465 deliveries, which is quite clo.se to the combined incidence above. 

'In this series there were 17 in.stances of rupture folloAving previous sec- 
tion and we find that four of the.se had been low cervical operations, in every 

al a of Ihf' Obstetrical and Oynocologlcal ?;f‘Cllon, naJlirnorc CHy Mpdl- 
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instance tlie original incision and the rupture being longitudinal. Since the 
longitudinal approach is more or less routine in our clinics, this is not sur- 
prising and should not he construed to mean that the transverse incision of 
the lower segment is safer. Indeed, should ruiiture occur in a subsequent 
pregnancy, the longitudinal tear might be preferred, since it shows less tend- 
ency to extend and involve large blood vessels, and lends itself the more 
readily to repair, a phase which Avill be considered later. 


Table I. Incidence 


AUTHOR 

TOTAL NU-MBER OF DELIVERIES NUMBER OF RUPTURES 

Sheldon 


47 

,554 




26 


Burkons* 


17 

.793 




12 


Knowles 


(5,009 




12 


Dugger 


318,103 



105 


Acken 


25,935 




15 


Davis t 


147 

.625 



m 


Sadowsky 


9,079 




13 


Eastman 


53,574 




53 


Present reiiort 


65,910 




45 


Totals 


691,588 



465 


Total incidence ] 

1,487 

deliveries 





•Burkons reported 45 cases of 

rupture but onlv gave 

: the number 

of deliveries 

for 12 

of these. 









tNumber of deliveries estimated. 








Table II. Cause op Kupture and Mortality 





1920- 




1 MOTHER 1 

i BABY 


1 TOTAL 



1 BORN* 1 

STILL- 


1929 




REC. 

DIED 


BORN 

Pituitary 

0 

3 

2 

5 

1 

4 

0 

5 

Previous section — classical 

2 

3 

8 

13 

12 

1 

7 

7* 

Previous section — low 

0 

3 

1 

4 

4 


D 

• > 

2' 

Version and extraction 

3 

8 

0 

11 

6 

5 

2 

9 

Accouchement force 

0 

0 

1 

1 

1 

0 

0 

1 

Labor prolonged 

0 

0 

1 

1 


1 

0 

1 

Labor prolonged with breech 

0 

1 

0 

1 


1 


1 

Labor prolonged with disproportion 

0 

0 

1 

1 

1 


0 

1 

Presentation transverse neglected ■ 

1 

1 

0 

2 


2 


2 

Trauma — abdominal, severe 

0 

0 

1 

1 

■■ 

1 

0 

1 

Spontaneous 

3 

2 

0 

5 

1 

4 

0 

5 

Total 

9 

21 

15 

45 

20 

19 

12 

35 


♦Twin pregnancy. 


It would be interesting to report our incidence of rupture following the 
cesarean operation, but some of our patients go elsewhere for subsequent de- 
liveries, others come to our clinics having had previous sections elsewhere, 
and, finally, our index does not list patients who have had previous sections. 
However, a recent survey shows that there have been done at the University 
Hospital alone, in the time covered by this report, a total of 1,088 cesarean 
sections with an incorrected maternal mortality of 5.07 per cent. Of this 
number, 166 had one or more previous sections, but only 23 were operated on 
for this indication alone. Prom this it might be reasoned that if we were to 
adopt the policy of “once a cesarean always a cesarean,” we would be almost 
certain to lose more than the one mother who died in this series. 

This patient was a gravida ix, para viii, whose seventh pregnane}’ was terminated at 
the University Hospital in 1929 because of a central placenta previa. She should have 
been sterilized at this time but was not. Her eighth pregnancy was uneventful and deliv- 
ery normal. The ninth pregnancy went to term and she entered the hospital in early labor. 
Pains were of poor quality and progress slow. After twelve hours she complained of .symp- 
toms which should have been recognized as danger signs but were not, and it was some 
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thirty-six hours later that the true conclition was appreciated and the abdomen opened. 
The patient died on the fourth postoperative day, the main cause of death being infection. 
This, of course, was a definitely preventable death. 

Implantation of the placenta under the section scar would appear to favor 
rupture and it is now a rule of both clinics to refer all patients who have had 
a section to x-ray for placental visualization. If the placenta is reported to he 
under the scar, the patient is delivered by an elective section. 

Another most important factor in the individual who has had a previous 
section would appear to be multiparity. As pregnancies continue, the uterine 
musculature becomes definitely scarred and what was at one time a firm union 
becomes greatly weakened. Or if several (four or more) pregnancies have 
gone to tei’in and a condition arises requiring section, the chances of an intact 
.scar are greatly lessened. (This was illustrated by the case cited above). It 
would appear to be conservative obsteti’ies to .sterilize these patients. 

The eleven instances of rupture following internal podalic version and 
breech extraction are disturbingly eloquent of the danger of this operation. 
During the period covered by this report, version and exti-action was done 431 
times, the incidence of rupture being 1 in 39. If we were to exclude those 
cases in which the operation was done on the second of twins, the incidence 
would be correspondingly greater. 

In the five eases in which pituitai’y extract was responsible for the rup- 
ture, it seems only fair to explain that none of these occurred in the ho.spital, 
all being referred from their homes after the accident. 

The one case of rupture following trauma is interesting and deserves a 
short summary. 

A young primigravida, about thirty-two week.s pregnant, was thrown a distance of 
some 20 feet from a moving automobile when it was in collision with another car and her 
abdomen struck a telephone polo with great force. When she arrived in the hospital she 
was in severe shock and died shortly thereafter. The diagnosis was ruptured abdominal 
viscus, probablj' spleen, and massive intra-abdominal hemorrhage. Time was insufficient 
for operation. Autop.sy revealed a complete longitudinal rupture of the bodj' of the uterus, 
about 24 cm. in extent, with the baby and placenta in the Jibdomen. 

Those eases in which rupture occurred after prolonged labor followed the 
usual pattern and require no special comment. On the other hand, the ease 
in which accouchement force was re.sponsible is .such a ti-agic example of bad 
obstetrics that a summary should be given. 

\ oO-year-old, white, para 8-0-0-G, went into labor at term at o I^^r. Slie was seen by 
her phy.sician two hours later at which time the pains were regular and live minutes apart. 
She was given two injections (pituitary?) after which the doctor introduced his hand into 
her vagina and told her he was “opening her womb." The injections had made her pains- 
much harder, but suddenly they ceased and patient stated that she “felt funny.’’ Slie 
was then sent to the hospital for “instrumental delivery.’’ Condition was rather good 
upon admission and the head was at the level of the spines with no cervix felt. A simple 
midforceps was done and patient delivered of a stillborn baby. Bleeding followed de- 
livery, and, exploring the uterus, a rent was found extending upward from the internal os 
into the fundus. Hysterectomy was done and the patient recovered. 

To cousci-ve time and to pi-event u.sele.s.s repetition il would appear wi.se to 
inscrl severtd tables at this })oint and to di.seii.ss tliem briefly tind collectively. 

From a study of the tables several facts appear to be rather self-evident 
and need only a statement of fact: Complete ruptures are more often fntjl 
than incomplete, both to the mother and child, ruptures occurring at home 
carry twice the risk of those occurring in the ho.spital where prompt treatment 
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Table III. Site of Rupture 


Upper segment 15 

Lower segment 20 

Botlr 9 

Not stated 1 


Table IV. Type of Rupture 




MOTHER 

REC. DIED 

baby 

BORN ALIVE STILLBORN 

Complete 

3G 

17 

19 

5 

32 

Incomplete 

9 

9 

0 

7 

3 


Table V. Time of Rupture 


MOTHER BABY 




REC. 

DIED 

BORN ALIVE STILLBORN 

During pregnancy 

7 

6 

1 

3 4 

During labor 

27 

14 

13 

7 22 

During delivery 

11 

6 

5 

2 9 


Table Place of Rupture 




MOTHER 

REC. died 

baby 

BORN ALIVE STILLBORN 

Ruptured at home 

21 

8 

13 

1 

20 

Ruptured in hospital 

24 

18 

6 

11 

15 


Table VII. Preoperative Diagno.sis 



under SCAR NOT UNDER SC/VR OUTSIDE UTERUS NOT STATED 

4 ~ 2 6 

1 2 1 


Classical 

Low 


0 
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Table XI. Ei.ap.sed Time From Rupture Until Operation- 




mother 



BABY 



REC, 

died 

BORN ALIVE STILLBORN 

Immediate 

6 

5 

1 

3 

3 

1 to 0 hours 

14 

12 

2 

7 

9 

6 to 11 hour.s 

5 

3 

2 

1 

4 

12 to 23 hours 

3 

1 

2 

0 

3 

24 to 36hour.s 

3 

1 

2 

0 

O 

*1 

More than 3G hour.s 

1 

1 

0 

0 

1 

X'ot stated 

.3 

2 

1 

0 

♦J 

*J 

Undelivered 

3 

0 

3 

0 

•> 

fj 

Xo operation 

6 

0 

0 

0 

c • 

Operation for disproportion 

1 

1 

0 

1 

0 

Table XII, 

Cause-s op 

Maternal Beatils 



Hemorrhage and .slioch 



13 


Infection 




5 


Uremia 




1 



Table Xin. Parity 


GRAVIDA 

ruptcre.s 

RECOVERED 

DIED 

1 

4 

1 

3 

2 

6 

G 

0 

3 

6 

4 

2 

4 

7 

7 

0 

i5 

4 

2 

2 

G 

3 

1 

2 

7 

1 

0 

I 

8 

3 

0 

3 

9 

5 

2 

3 

in 

2 

1 

1 

11 

1 

0 

1 

12 

1 

1 

0 

13 

1 

0 

1 

14 

1 

1 

0 


Table XIV. Petal JIortaijty 




BORN ALIVE 

STILLBORN 

Ruptured at home 

21 

1 

20 

Ruptured in hospital 

24 

11 

15 

Delivered from above 

23 

12 

15 

Delivered from beloiv 

17 

0 

17 

Undelivered 

3 

0 


Operation within G hour.s > 

20 

10 

12 

Opentfion more than G hours 

12 

1 

11 

Others 

13 

, 1 

12 

Ruptured diirinp pregnancy 

7 


4 

Ruptured during labor 

27 

7 

22 

Ruptured during delivery 

IJ 

2 

0 


Table XV. Comp-miative Maternal Mortality 


AUTHOR 

CASKS 

.NUMBER 

.NUMBER 

DIED 

PER CENT 

Hlieldon 

Burhons 

Knowles 

Dugger 

Acken 

Davis’ 

Sadowsky 

L}mch 

Potter 

E.astman 

Present report 

2G 

45 

12 

105 

15 

JOG 

13 

.33 

17 

53 

45 

11 

17 

7 

C5 

7 

57 

G 

18 

•J 

25 

19 

■ 

Total? 

470 

2.35 



morUilliy f^ivcn for only 106 cnsox 





MORRISOK AND DOUGLASS: RUPTURE OF UTERUS 


330 


can be instituted. In eases of rupture, delivery from below is not conducive 
to good results,, except in unusual eases. Table II emphasizes the need for 
early diagnosis and the prompt institution of treatment, that is, laparotomy. 
In Table IX various types of treatment are compared, and at once one is 
struck with the excellent results obtained in those eases in which the uterus 
was repaired and allowed to remain in the abdomen. It should be added that 
tkese patients were all sterilized at the time of operation, /since it was felt that 
these uteri should not again be sub,iected to the strain of pregnancy. 

In Table XIII, the parity of the patients is considered and it can be seen 
that, although 23 of the 45 ruptures were in patients who had had from 0 to 3 
previous pregnancies, only 5 of the 19 deaths were in this group. 

While Table X is not conclusive, it is interesting, to say the least, to note 
the number of times the placenta Avas found under the site of rupture. 

• In Table "ST;! it is seen that the correct diagnosis was made in only one- 
half of the cases prior to operation. Several facts may be responsible for this 
large percentage of errors: first, the condition is comparatively rai-e and is 
often not thought of, and second, these eases many times present a someAvhat 
obscure picture. For example, in the cesarean section ruptures, the onset Avas 
frequently quiet and accompanied by a minimum of shock and vaginal bleeding. 
Abdominal tenderness and rather constant abdominal pain AA’-ere usually pi-es- 
ent, but Avere at times not outstanding, and it A\'as difficult to differentiate the 
cases from those of premature separation of the placenta. 

Summary 

Forty-five eases of rupture of the pregnant uterus are presented more or 
less statistically AAuth a minimum number of conclusions and Avith no more 
comment than appears necessary to explain the tables. 
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THE TREATMENT OF TRICHOMONAS VAGINITIS WITH A 
SULFONAMIDE COMPOUND 


IIklen M. Angelucci, M.D., P.A.C.S., Piiiladeepiiia, Pa. 

(From ihe Deparimenl of Gynecology, Woman’s Medical College of Pennsylvania, and Ihe 

IVoman’s TTospilal of Philadelphia) 

T he voluminous literature wliich has of recent years accumulated on the 
subject of vaginal trichomoniasis has been authoritatively summed up by 
the report of tlie Council on Pharmacy and Chemistry of the American liledical 
Association in the Oct. 23, 1943, issue of the Journal of the A.ssociation. 

Besides noting the inadequacy of much of the ]mblished data, the report 
empliasized the “ditUculty of setting up satisfactory evaluation criteria with 
our present knowledge” of the subject. 

The source of infection of Trichomonas vaijinalis is still unknown — the 
pathogenicity of this organism is yet to be definitely proved. Thus all that 
can be said, after reviewing numerous publications, is that a vaginitis associated 
with Trichomonas vaginalis as a distinct clinical entity is practically univer.sally 
accepted and, after consideration of the innumerable substances used in treat- 
ment, we can be even more definite in the statement that there is no specific 
therapeutic agent. 

A scientific evaluation of methods of treatment is not to be hoped for with- 
out the use of control data, and this is practically impossible in the .study of 
a condition which involves such wide mai’gins of error as the coo])eration of the 
patient, her general gj’nceologie and endocrine status, the possibility of repeated 
contaminations, the presence of associated bacterial infections, etc. 

Trussell and Johnson’ have carried out a very important series of studies 
of the effect on pure cultures of Trichomonas vaginalis in vitro of the various 
chemicals iised in the treatment of this vaginitis. These reports are among the 
few truly scientific studies published on the subject. Important as they are, 
however, they can furnish only collateral data, foi’, as the authors themselves 
.state, there arc too many variable factors comi)licating the clinical picture. Por 
instance, of throe substances which were te.sted in a previous study by the 
writer,- namely, picric acid, ciuinine sulfate, and .sodium bicarbonate, and which 
gave practically uniform results, only one, j)icrie acid, was found to be tricho- 
monacidal in these studies in vitro. Furlhei’, we note that the concenti’ation of 
the therapeutic agent plays an impoi-lant part in the rc.sulls reported by Trussell 
and Johnson.' Hulfathiazole is reported as inactive as a trichomonaeide in a 
1 :1,100 dilution, but as active in 20 per cent concentration in a jelly ba.se ol 
a i)articular pH. 

Tlie extreme variability shown in the reaction of different patients to the 
same treatment cmijhasizes the conviction that we are far from approaching 
a .solution to this pcr])lexing ])roblen); and we have fell it necessary, therefore, 
to search for tlie metliod of therapy which, while giving at least as good results 
as any other method, docs so with the least inconvenience and discomfort to the 
patient. We must admit that in choo.sing this particular compound, we wen* 
not uninfluenced Iiy the magic word "sulfonamide," and that we were also 
prompted by curiosity as to what results would be obtained with a substance 
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that would undoubtedly have a powerful bacteriostatic action on the associated 
bacterial (mostly streptococcic) vaginal infection. 

Method 

In our previous study referred to above ,2 we had used three different h-pes of treat- 
ment, which, while giving practically the same results, still involved some disadvantages, 
either because of difficulty in application or because of objection on the part of the patient 
on esthetic grounds. Tlie medication we are discussing in this report appears to be free of 
the.«e disadvantages. It consists of an ointment" containing la per cent sulfanilamide, 2 
per cent allantoin, and a per cent lactose in a greaseless base, buffered to pH of 4.5 witli 
lactic acid. It is expressed into the vagpna by means of an applicator which delivers 
approximately 10 Gm. at each application, and is used twice daily by the patient, at bed- 
time and on arising. ^ Blood .sulfanilamide levels of less than 1 mg. per 100 c.c. of 
blood were found by Parhss in OS patients using this preparation by the same method. 
The ointment is odorles.s, nonstaining, nonirritating, and appears to spread over the vaginal 
and vulvar surfaces, and to be free of the particularly annoying property of discharging 
from the vagina and thus necessitating the use of tampons or vulval pads. 

The ease and simplicity of its application assures the cooperation of the patient and, as 
far as local treatment is concerned, appears to fulfill the therapeutic objective set forth ])y 
the Council, of "thoroughness and persistence with the simplest and least messy procedure.” 

This clinical study was conducted during 1943 and 1944 at the Gyneco- 
logical Clinic of the Woman’s Medical College and of the Woman’s Hospital, 
with the addilion of a number of patients from private practice. 

Material 

One hundred patients, (12 white, 38 Negro, showing vaginal trichomoniasis were treated. 
The age incidence varied from 19 to 59 years, 72 per cent being between 20 and 40 
years old. 

Six of these patients were unmarried, 94 married, and of the latter, 32 were infertile. 

The vaginal pH (nitrazene method) ranged from 5 to 7.5. 

Subjectively, 94 per cent admitted having leucorrhea, 30 complained of vulvar and 
vaginal discomfort ndth pruritus and burning, one of pruritus only, six were not aware of 
any vaginal discharge. 

Objectively, 98 showed leucorrhea of varying degree, two had no demonstrable leucor- 
rhea, 56 had an acute vulvovaginitis, one with numerous condylomata acuminata. Twenty- 
two patients had cervicitis, 34 laceration and ectropion plus erosion of cervix, 28 had a coin- 
cident pelvic inflammatory disease, 8 had myomas, and one had a procidentia. 

Patients were seen for periods varying from four to ninety-one weeks. TIic average 
period of observation was thirty-one weeks. Tlie period of actual treatment varied from 
four to nineteen weeks, the average being eleven weeks. 

Results 

The same criteria were used as in our previous study. 

We considered as good re.sults: subsidence of symptoms, di.sappearance of trichomonnds, 
and return of the vaginal mucou.'. membrane to normal, this condition of normalcy being 
maintained throughout at least one menstrual cycle. 

We classed as recurrences, cases where the vaginitis had definitely subsided, giving 
what we considered a good reisult, and suddenh' recurred even if only to a minimal degree. 
Recurrences were invariably associated with the reappearance of the trichomonad in the 
vaginal discharge. 

A cure was a period of six months without treatment, with freedom from .«ymptom= 
and recurrences. 

A failure was a case in which the triehomonads did not disappear during the cour.ee 
of treatment, four weeks being considered a reasonable period of trial. 

•.tllantomide Vasinal Cream (X.ational Drug: Co., Philadelphia. Pa.) 
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The following results were obtained: 

Smears became negative after one week of treatment in 80 per cent of cases, after 
two weeks in 13 per cent of cases, after three weeks in 4 per cent, and after four weeks 
in 1 per cent of cases. 

Good results in 98 per cent of all cases. 

Failure in 2 per cent. (In one of these all inflammatory signs and symptoms disap- 
peared in .spite of the persistence of the trichomonal infestation.) 

Eecurrence if treatment was stopped in 16 per cent of cases. 

Cases followed less than six months and showing no recurrences without treatment 
for at least four weeks: 14. 

Cases followed more than six montlis: S2. Of these 8, or 15.3 per cent, were not 
cured, 44, or 84.6 per cent, were cured. 


Summary 

One liundred eases of Trichomonas vaginalis infe.station in nonpregnant 
women were treated with a lactose-allantoin-sulfanilamide compound. 

Good rasults were obtained in 98 per cent; permanent cures in 84.6 per 

cent. 

The method was found therapeutically .sati.sfactory and e.sthetieally accepta- 
ble to the patient. i 
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THE TRANSMISSION OF PENICILLIN TO AMNIOTIC FLUID AND 
FETAL BLOOD IN THE HUMAN* 

John H. E. Woltz, JI.D., and Harold A. Zintel, M.D,, Philadelphia, Pa, 

• (From the Department of Obstetrics and Gynecology and the Harrison Department of 
Surgical Research, School of Medicine, University of Pennsylvania) 

T he occurrence of infection of the uterine contents in patients with pro- 
longed labor and in those with premature nipture of the membranes may con- 
stitute an indication for chemotherapy. Jn the.se circum.stances, it may be de- 
sirable to use penicillin if this drug is proved to be transferred to the amniotic 
fluid and to the fetus. Placental transmi.s.sion to the fetus was demonstrated in 
a short .series of patients by Greene and Hobby.’ However, their studies did not 
reveal the presence of penicillin in the amniotic fluid. The present .study was 
undertaken to determine the concentration of penicillin in the amniotic fluid 
and in the fetal blood after administration of the .sodium salt of the drag to the 
mother by the intramuscular and intravenous routes, and to attempt to form a 
preliminary estimate of the quantitative relation.ships of the.se concentrations at 
various times after injection. 

Method 

Fifteen norm.'il women in m-tive lalwr were given .‘■odium penicillin .‘■liortly before de- 
Hverv. Eleven of t!ie“e received 2.1,000 unit" of penicillin in .3 e.c. of pliy^iologii: .‘■aline foIu- 
tinn iritranintcularly. Three of the eleven patients did not deliver within three hoiirH and, 

•Tlic werJ: <!i'‘.rrile <l In till" jetre-r wn*'' »lone tindi r a contnict, recommended by ttic 
remmiO'e on M'tiie-'i! P.o-erirc]], b'-tw-i-en the Oftiee ef .«clfntiflc II"-<>nrcli end JJevelonrnent 
n'nd Ui- I'niv.r^ily of iv.nn.«ylvan!:i. 
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Table I. Concentration op Penicillin in Maternal Blood, Cord Blood, and Amniotic 
Fluid Following Intramuscular Injection of 25,000 Units Every Three Hours 



1 

1 


MINUTES 

1 





TVKTOHT 

NO. OF 

BETWEEN . 

UNITS PER C.C. OF PENICILLIN 


PATIENT 

(KG.) 

IN- 

LAST DOSE 






JECTIONS 

AND 

1 JIATERNAL 

j CORD 

A.\rNIOTIC 





DELIVERY 

BLOOD 

BLOOD 

FLUID 

Group I 
(0-60 min.) 

G. P, 

69 

1 

13 

0.312 

0.039 

0.039 

V. G. 

49 

1 

14 

0.312 

0.000 

0.000 

E. M. 

83 

2 

46 

0.078 

0.000 

0.000 

Group II 
(60-90 min.) 

D. D. 

85 

1 

67 

0.156 

0.039 

0.156 

L. M. 

J. D. 

75 

72 

1 

2 

75 

77 

0.156 

0.156 

0.039 

0.078 

0.039 

0.156 


Y. D. 

75 

1 

95 

0.078 

0.000 , 

lost 

Group III 
(90-180 min.) 

A. S. 

66 

1 

106 

0.078 

o.Ooo 

0.000 

C. H. 

D. T. 

72 

85 

2 

1 

138 

146 

0.078 

0.000 

0.039 

0.000 

0.039 

0.000 


H.O. 

59 

1 

175 

0.078 

0.039 

lost 


therefore, were given a second similar injection of penicillin at the end of the three-hour 
period. The results are given in Table I. In each case the interval between the administra- 
tion of penicillin and the time of delivery given in Table I represents the time between the 
last injection of the drug and the time of delivery. Four patients received sodium penicillin 
in an aqueous solution of 5 per cent glucose by the continuous intravenous drip method at 
the rate of 10,000 units of penicillin per hour. The data for the second group of patients 
are given in Table II. '' 


Table II. Concentration op Penicillin in Maternal Blood, Cord Bi/iod, and Amniotic 
Fluid Following Continuous Intravenous Adminlstration of 
10,000 Units Per Hour 


PATIENT 

■ 

AVEIGHT 

(KG.) 

TOTAL UNITS 

OP PENICILLIN 

HOURS 

UNITS PER C.F. OF PENICILLIN 

MATERNAL 

BLOOD 

CORD 

BLOOD 

AMNIOTIC 

FLUID 

E. S.* 

78 


20 




0. J. 

63 


2 




M. J. 

65 


2 




H.T. 

64 


2 

0.078 

0.039 



At the time' of delivery, a sample of amniotic fluid was Collected in a sterile container 
from the gush of this fluid which usually accompanies the end of the second stage of labor. 
After the umbilical cord was divided, a sample of cord blood was collected before the placenta 
separated from the uterus. During the third stage of labor or immediately thereafter, a 
sample of maternal blood was collected. All specimens were placed in sterile tubes which 
contained 65 “Toronto units” of heparin and immediately placed in an icebox. The de- 
terminations of penicillin concentration were made from four to twenty-four hours after the 
specimens were obtained. These concentrations were determined according to a modificationc 
of the hemolysis metliod as described by Rammelkamp.3 

For the purpose of interpretation. Table I has been arranged in three groups according 
to the interval between injection of penicillin and the delivery of the child : 

Group I — 0 to 60 minutes 
Group II — 60 to 90 minutes 
Group HI — 90 to ISO minutes 

In Group I (0 to 60 minutes after injection of penicillin), comparatively high maternal 
blood levels were reached while very little of the drug was found in the cord blood or 
amniotic fluid. 

In Group II (60 to 90 minutes after injection of penicillin), the maternal blood levels 
were 0.156 units of penicillin per cubic centimeter. In each case there were significant 
amounts of penicillin in the cord blood and in the anmiotic fluid. 

‘ In Group III (90 to 180 minutes after injection of penicillin), the maternal blood 
levels had fallen to 0.078 unit of penicillin per cubic centimeter or below, and penicillin 
was not found consistently in the cord blood and amniotic fluid. 

•This patient’s intravenous penicillin was discontinued forty minutes before deliverj- 
and blood was taken from the femoral vein of the newborn rather than the cord. 
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These data suggest that the maxirnum concentrations in the fetal circulation and aniniotic 
fluid are found 00 to 90 minutes following intramuscular injection into the mother. 

The intravenous administration of penicillin (Table II) had been continued in each 
case for a period of at least two hours before delivcrj', and in each case there was a signifi- 
cant amount of penicillin present in the cord blood and amniotic fluid. The one case in 
which the intrar’enous administration of penicillin had been continued for foventy hours, the 
maternal blood, infant blood, and amniotic fluid showed identical concentrations (0.1.16 unit 
per cubic centimeter). There was no evidence of penicillin to.xicity to cither mother or child 
in this case or in any of the other patients. 

The fact that adequate penicillin levels can be produced in the amniotic 
fluid as well as in the maternal and fetal circulations suggests the use of 
penicillin in the treatment of certain types of intrauterine infection as well as its 
prophylactic use following premature rupture of the membranes and during pro- 
longed labor. The dosage, mode of administration, and eifleacy in these com- 
plications of pregnancy remain to be determined by future investigations. 

Conclusion 

Penicillin was found to be present in the amniotic fluid following the intra- 
muscular and intravenous administration of the sodium salt of penicillin to the 
mothei*. The concentrations Avere comparable Avith those of the maternal and 
fetal circulations. 
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THE EFFECT OF IRRADIATION ON THE FUNCTION OF 
THE OVARY IN YOUNG GIRLS 

Supplementary Report 

Tra I. Kaplan, M.D., B.Sc., New York, N. V. 

(From the Jladialion Therapy Dcpartmcnl, BcUcviic HonpiUd) 

I N I'.ir.O' I reported the history of a case of a j'oung girl who, at the age of ycar.«, 
received inten.^ive irradiation, x-niy, and radium treatments for a y»elvic tumor and 
who, in .«pitc of this intensive irradiation, subsequently at the age of 12 yeans had normal 
men.-itruation. She continued to men.«truate regularly until the age of 39 ycara. My reason 
for reporting thip at that time was to show that unwarranted apprehension was 

present in the minds of the clinicians regarding the elTect of irradiation in girls and 
young ivomen. 

This pre^c■nt report is to bring this case to a final conclusion, albeit an unfortunate one. 
On July 2, 194.3, the patient reported to me, complaining of a painful area on the 
right side of the coccyx which made sitting down extremely uncomfortable. This con- 
dition had existed for about six months, continually growing wor.-e, before she sought 
relief. On cxrimiiintion, J found a firm, regular, round nodule at the base of the spine to 
the outer border at the gluteal margin. The mass was extremely tender, not attached to 
the skin Inst not too firmly attached to the underlying tissues. It was not compressible. 
From .Tuly 2 until .Tuly 27 x-ray therapy was administered to the mass Avith apparent relief 
of symptoms. The patient was not seen again until Oct, 39, 1943. She had no complaints 
and there tv.ac no interruption of the normal menstruation. On Nov. 9, 394.3, she again 
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reported increasing pain at the cocc}’x area on sitting down. Examination showed per- 
sistence of the tumor which was, however, still fairly movable. Surgery was advised anrl 
the tumor was removed on Nov. 11, 1943. Grossly, it consisted of a regular, round, semi- 
iirm mass, encapsulated in a thin glistening fibrous cover. A cut surface showed a firm 
homogeneous grayish-white tissue. 

Pathologicalh' the neoplasm proved to be a neurogenic type tumor. Microscopic 
examination revealed a new growth composed of interlacing bundles of connective tissue 
and nerve libers. In between were numerous, generally large, ganglion cells which occurred 
either singljr or in groups. The tumor was a ganglial neuroma and apparent^ represented 
a metastasis of a malignant sympathicoblastoma. 

The wound healed spontaneously and relief was given for a short time. Recurrent 
pains became very distressing and a course of x-ray treatment from Nov. 23, 1943, to Dec. 
17, 1943, failed to give relief. X-ray therap 3 ’^ was again instituted in March, 3944. On 
April 7, 1944, she was again examined and a large tumor was felt through the rectum 
firmlj'' filling the right pelvis. Surgical removal was advised. She was operated upon at 
the Roosevelt Hospital on April 24, 1944, but the tumor could not possibty be removed. 

Microscopic examination was reported as follows: Sections from the central portion of 
the tumor reveal much degeneration and some necrosis. Peripheral areas of the sections reveal 
large cells with irregular cytoplasmic outlines. These cells have several nuclei, sometimes 
peripherallj' arranged. The nuclei are uniform in appearance, round, and frequently have a 
large nucleolus surrounded by a clear zone in tlie cytoplasm. The latter, stained with crystal 
violet reveals coarse granules of the Nissl body type. From the peripheries of these cells a 
number of fine fibrillary processes are given off. The intercellular material is made up of 
such fine fibrillar j' material. Other cells are oval and spindle-shaped, possessing bipolar 
fibrillary processes. In these areas no mitotic figures are seen. 

A second type of structure is emdent in other sections. The tumor reveals greater 
cellularity'. The cells are oval and spindle-shaped. The fibrillary processes are less distinct. 
The nuclei are hj'perchromatic. An occasional mitotic figure is seen. The cells are arranged 
in bundles of irregular size. A slight tendency to palisade arrangement of nuclei is present 
in some areas. Much necrosis is present in some of these areas. Blood vessels liavc well- 
formed walls. 

This tumor is a ganglioglioneuroma that has undergone malignant neurinoma (neuro- 
genic sarcoma, graded I). 

The Wound failed to heal, and on Maj’’ 29, 1944, another piece of tissue was removed 
for examination and was reported as follows; Sections reveal ulceration and necrosis. 
Hndertydng structure is a neoplastic growth composed of spindle cells. Nuclei are large, 
rich in chromatin, oval in shape. Cytoplasm is granular, stained pink in color. Mitotic 
figures are present in moderate numbers; as many as 6 may be seen per high-power field. 
Cytoplasmic processes are short. Tumor is vascular. In some areas tumor cells arc inti- 
mately associated ndth the capillarj^ walls. In some areas there is palisade arrangement 
of nuclei. The diagnosis was spindle-cell sarcoma, neurogenic type, of buttock. 

The patient persistentty’^ went downhill in spite of all measures taken, including x-ra}' 
therapy, and she died on Sept. 8, 1944. Autopsj' in relation to the tumor was as follows: 

The I'ectum is displaced anteriorlj". Its wall is fixed to the capsule of the tumor 
b_v firm fibrous tissue. The mucosa is intact. On section, the inuscularis and mucosal laj'er 
of the rectum are clearly visible and not involved. Bulging into the pelvis is a large, 
moderatelj' firm, whitish lobulated tumor mass that measures about 15 cm. in greatest 
diameter. The capsule over it is smooth. The tumor mass is continuous with the large 
fungating mass partiall.v necrotic that protrudes over the sacral area. The rectum and anal 
orifice are not involved. The skin is intact but it is displaced anteriorly. The tumor 
reaches to within 1% cm. of the anal margin on tlic .skin surface. The rectum is not dis- 
tended. On multiple sections the tumor mass in some areas shows marked degeneration, 
pseudo-c.vst formation, with lobules filled with clear fluid. In other areas the tissue is pale 
graj'ish-white in color; it is rather. tough in consistencj'. The exposed portion of the tumor 
reveals large areas of dirty' graj-ish necrosis and adjacent areas of hj-pereniia and hemorrhage. 
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METASTATIC ADENOCAECINOMA OF THE CERVIX UTERI 
ASSOCIATED WITH PRIMARY GASTRIC CANCER 


' Bd\\t:k L. WujLiams, Nashvim>e, Tekx. 

(From the Department of Obstetrics and Gynecology, Vanderbilt University School of 

2[cdicine) 

A ttention -was diroeled to the relationship between malignant neo- 
plasms ol the gastrointcsthial tract and seeondar\' pelvic cancer in 1896 by 
Friedrich Kmkenberg.^ He described a tumor of the stomach associated with 
an ovarian neoplasm and designated the ovarian tumor “fibrosarcoma ovarii 
mucocellulare (carcinomatodes).” It is now Avell knoum that the “Krukenberg 
tumor’’ represents seeondaiy carcinoma of the ovaiy associated with a primajy 
colloid carcinoma of the gastrointestinal tract usually oecuning in the stomach. 
The primary' location of the tumor has been variou.sl 5 ' described through- 
out the alimentarA" tract from the esophagus to the sigmoid.®’ ® The ovary, how- 
evei’, has uniformly been the .seat of the .secondary' le.sion. It is the purpo.se of 
this paper to describe a carcinoma of the cen’ix uteri occurring in a.ssociation 
with a carcinoma of the cai'diac portion of the .stomach. 

Case Summary 

^Irs. M. J., a 32-year-oli3 inultipara, wa.s admitted to Vanderbilt 'Dnivergity Hospital, 
Ang. 28, 1944, with tlie cliief complaint of pcrsi.stent vomiting. Her pre.scnt illness began ten 
months before admission and was initiated by nausea during meals followed by emesis of at 
least a portion of each meal. During the ten months prior to admission her weight dccrea.sed 
from 259 pound.s to 1.34 pounds. She became extremely weak and was .able to be out of bed 
only with difficulty. 

She complained of pains in the lower abdomen which were never e.vcrueiating. Her 
memses had been regular in inten'ul and flow but had increased somewhat in duration during 
tho two or three montlns prior to admission to the hospital. Sho luul recently noted mild 
dysmenorrhea. There was no historj- of severe menstrual pain. She had had no vaginal dis- 
charge. There was a history of mild intermittent constipation. Hcmatemesi.s and melena 
were absent. 

General pliy.^ical examination revealed evidence of recent weight lo.«s but no other sig- 
nificant finding.**. Pelvic examination .showed normal external genitalia. On bimanual palpa- 
tion, the cervix, the fornicc.s of the vagina, the anterior vaginal wall, and the i)arametria 
were found to be “woody” in consistency. The cenix was. firmh- fixwl so tluit on manipula- 
tion all tho surrounding structures moved with it. There wa.s no evidence of ulceration or 
infection, but hemorrhage from the o.s was evident on inspection. The fundus of the uterus 
was normal in size, but was abnormally firm in consistency. There wa.s no palpable enlarge- 
ment of tho tubes or ov.-iries. There wa.s no intrinsic lesion of the rectum. 

E'*ophago.=copy revealed a dilatation of the entire esophagus most marked in its lower 
third, ^^arked hyperemia of the entire esophageal wall was evident. An obstruction was 
found .at the level of the diaphragm and there was apparently an infiltration of the w.all in 
this area by a neojda.'-tic proees.s which had pro<luec<l small are.-is of ulceration. A .“peciinen 
was taken from this area for micro.s'-opic study. 

Sub.-Ofjuently, the cervix was expo.'-cd and tis.sue was removed for examination. Tlic 
cerx'ix was indurated and bled freely when incised. 

Cysto=-copy revealed hyperemia of the bl:tdder wall. The ureteral orifice.-* appeared 
nornsal and ureteral catheter'* were easily pas,-c-<L 

fia-'trointe'-final roentgenogniphy following a barium meal failed to demonstrate a 
Ifsioji of the .‘•tomach or the small inte‘‘tine, 

Thiric*.'n d:iy> after admission an od^loratory laparotomy was performed. Examination 
of the stomach revealed a nodular ma>>- high on the lesser curvature which extended into the 
c*oj)hnge;t! hiatu**. There were numerous small nodule.H scattered over the peritoneal surface 
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of the diaphragm. There was no apparent involvement of the liver. Nodules were scattered 
profusely over the surface of the peritoneum along the lateral pelvic Avails, the surface of 
the ovaries, the omentum and the fundus of the uterus. The ovaries Avere not enlarged but 
were adherent to the posterior leaves of the broad ligaments. 
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Fig. 2. 

Pig. 1. Primary adenocarcinoma of the stomach (X500). 

Pig. 2. Secondary adenocarcinoma of the cervix uteri (X500). 


Biopsies AA-ere made from the lesion of the stoinacli, the omentum, and tlie peritoneal 
nodules. A gastrostomy Avas performed and the abdomen closed. The patient’s postoperative 
course Avas uneventful. 

Microscopic sections from the gastric lesion, the peritoneal metastasis, and the cervix 
presented strikingly similar characteristics. The primary lesion consisted of anaplastic 
epithelial cells varying someAvhat in size, shape, and arrangement and containing h.yper- 
chromatic nuclei. The nuclei in many of the cells were located eccentrically and AA-ere croAvded 
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against the cell membrane, producing a "signet ring" appearance. An adenomatou.s arrange- 
ment of cells was present in some areas but was not uniform throughout. The stroma con- 
tained numerous small blood vessels. Sections from the peritoneal nodules and from the 
cervix were similar. The stroma of the cervical tumor was relativel}' more abundant and 
somewhat more dense but the epithelial characteristics were uniform throughout. The 
glandular arrangement of the cells and the mucoid content were remarkable. 

The patient did not return to this Hospital inasmucli as she lived a great distance 
away. 

Summary 

1. Secondary adenocarcinoma of llte cervix nlcri may occur in a.s.sociation 
with a primary ga.stric cancer. 

2. A case is presented which demonstrates this pathologic entity. 

The author wishes to expre.-s appreciation to Hr. Lucius E. Burch, Obstetrician and 
G^-necologist-in-Chief, to the house staff, and to the member.s of the Departments of Surgery 
and Pathology who aided in the study and care of thi.s patient. 
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TERATOMA OF THE PERINEUM IN A NEWBORN INFANT- 
A. V. Lash, Ph.D., M.D., Chicago, III, 

(From the Department of Obstetrics and Gynecology and Pathology, Michael Peese Hospital 

and University of Illinois) 

E ^IBRYONIC new growths of the perineum are rare. Thus under the head- 
ing “sacrococcygeal tumors’’ in Abt’s System of Pediatrics, SchulU states 
that mixed tumoi’s arising at the caudal pole of the embryo are more numerous 
thaji tho.se of the cranial pole. They may be situated within the pclvi.s, anterior 
to the sacrum and coccyx and behind the rectum; posterior to the bony struc- 
tures and beneath the .skin ; or rarely, in the perineal region. 

Hchw'albe'.s claxsification of .sacrococcygeal tumors is as follows: 

I. .A pnra.«itic mass with more or If’-KS well-developed liml>.« or organ.s ('pyopagu.s 
jiarasitieu.s). 

JI. \n external tumor is pre.^ent, but organs or parts of orgttns are pre.-^ent only within 
the mas.*--, 

III. Teratoma.s witli derivatives of the three germ layers. 

JV. Mixed tumor.« with derivati\-e.s of only two germ layer.*-’, usually cetodetrn and meso- 
derm. 

Report of a Case 

A female child, •.^eighing -I pounds, 12 ounce.-*, wa.*- <lelivercd in the thirty-sixth week of 
pregnaney. after si>: hour.*- of labor, by prophylactic outlet foreeps ami epi.siotomy, Tiie 
mother, a .'hj-yar-old ^\hite gnivitla v, para o. gave a history of healed jmlmonary tubereulo-i.**, 
Iv.-o indue<‘d abort)f)nF. one spontaneous abortion, and one taenly-week pregnancy terminated 
by abdominal Ity.'-terolomy bm-au'-e of plaeenta previ.-t. 

Exanunaiion of the infant, revetiled a normal development except for a red, gli.*-teriing. 
smoi.tii, <’ylindri"nl ma****, about 2.5 cm. long and about. 1 cm. in diameter, extending froiti 
the jeTineum jn**! !edo-v the foiirehctte tFig. 1;. Tlierc v.as no eommunieafion with either 


Tii<- Clii'-afrri Oyr.M-otoaie.-ti .‘--wietj-, SInr<’ti 17. 19t-i. 
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the vagina or the reetnm. On the twelftii day after delivery, the mass was resected and tlie 
skin edges brought togetlier. The wound oi)ened on tiie sixth postoperative day but remained 
clean and closed by secondary intention. Tlic baby has continued to thrive and develop 
normally, 

Jilicroseopic examination .shoAved the external surface of the mass to be connective tissue 
with muscle fibers surrounding a cavity lined by glands resembling rectal mucosa (Figs. 2 
and 3). 

Tiie teratoma in this instance was a mixed tumor consisting of derivatives from tlie 
entoderm and mesoderm and located in a raiely seen location, the perineum. 
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Selected Abstracts 


Pregnancy, Complications, Etc. 

Leon, J., Lascono, Gonzales, J. M., and Leon, C. T.: Hematomola of Breus. 

Diagnostic Difficulties Increased fiy the Biologic Reactions, Kev. Asoc. med. 

argent. 57: 1108, 1043. 

The authors report a case in a girl, 17 years of age, in whom the evolution of 
pregnancy seenis to Iiuve been arrested between the sixth and eighth weeks, and re- 
tention in the uterine eavity was over .<!even months. The- embryo had completely 
disappeared without even leaving traces of the umbilical cord. The most extraor- 
dinary observation was the positive result of three Priedman tests which increased 
the diagnostic difficulties. The authors emphasize the advisability of subjecting to 
critical judgment the results of the biologic tests. A positive result does not allow 
exclusion of a mole of Breus. JCor is it possible to fix within strict limits the hor- 
monal rates which correspond to a normal pregnancy and to the various pathologic 
processes. In a case of discrepancy between clinical judgment and laboratory tests, 
the latter should be repeated, and the results of the clinical examination must prin- 
cipally be taken into account. 

J. P. Greenhill. 


Bunster, Eduardo: Pregnancy at Term After Partial Hysterectomy, Bob Soc. 
chilena de obst. y ginec. 8: 400, 1943. 

The author had not found any such case in the literature at his disposal. The 
patient, 27 years of age, had been operated upon for a fibromyoma, 8.5 cm. in di- 
ameter, and the uterus had been reconstructed from its posterior wall and lateral 
borders. The author feared rupture of the organ during pregnancy and especially 
during labor. He calls attention to the capacity for regeneration of the uterus 
which, at the end of pregnancy, was nearly normal size and form. The organic 
adaptation was undoubtedly facilitated by the oligohydramnios which allowed max- 
imal use of the available space for the fetal development. However, this space was 
slightly insufficient as shown by a slight facial asymmetry with which the child 
was born, 

J. P. GEEExmnE. 


Varas, Osvaldo: Treatment of Nausea and Vomiting of Pregnancy With Vitamin 

Bj, Bob Soc. chilena de obst. y ginec. 8: 404, 1943. 

Tlie author has used vitamin ampules of the Biochemical Laboratory Val- 
paraiso, containing 5 mg. Injections were given intramuscularly every two to four 
days and their number varied from two to six, two being sufficient in most cases to 
obtain a definite result. 

Seventeen patients were treated: all had nausea and vomiting and some were 
in serious condition. Twelve were immediately relieved by the first injection and 
all disturbances were stopped by the second. Relief in the other patients was also 
obtained, although more slowly. The action of the drug is so immediate and con- ^ 
stant tliat, if it does not occur, it is well to suspect that some other disease is mas- 
querading under the picture derived exclusively from the pregnancy. 
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In two cascH, abortion occurred at least In days after the termination of treat- 
ment, The author does not think that there was any relation between tiie treatment 
and the abortion. One of the patients had previously had a spontaneous abortion. 

.1. P. Gkeexiiill. 

MacLennan, Hector R.: A Case of Osteomalacia in Pregnancy, .T. Olnsl. & Gynaec. 
Brit. Emp. 51: 127, 1944. 

The autlior presents a case of acute osteomalacia complicating pregnancy. Blood 
studies are mentioned, as well as the dietary deficiency in this patient. Some facts, 
pro and con, are mentioned with reference to the comparison between rickets and 
osteomalacia. 

^^TET/IA.^r Bi:i!Man'. 

Russo, A. J.: Nausea and Vomiting of Pregnancy Treated With. L-Histidine Mono- 
hydrochloride — ^Preliminary Report, A’irginia Af, Afonthly 71: 522, 1944. 

The use of 1-histidine monohj'drochloride in the treatment of peptic ulcer sug- 
gested its use in the treatment of In'peremesis gravidarum. Five patients with vary- 
ing degrees of vomiting were treated by the intramuscular injection of 5 c.c. of 
1-histidine monohydroeliloride. Complete relief was obtained in all. The author 
suggests that its beneficial ctTect may depend upon the power of the drug to relieve 
the hyperemia of the gastric mucosa. 

WlLEIAil Bicker.s. 


Kilkenny, G. S.; Diabetes in Pregnancy, Wisconsin M. .1. 43: G22. 1944. 

According to the author, the advent of insulin has comjdicatcd the management 
of the pregnant diabetic so that, although maternal and fetal morbidity and mor- 
tality have been lowered, the individual case still requires careful e\'aluation and at- 
tention. On the one hand, severe diabetes disturbs the metabolism of pregnancy, 
creating a hormonal imbalance leading cither to abortion or to extremely obese babie.‘- 
prone to acidosis, the result of extremely high blood sugar levels. On the other 
hand, the pregnancy itself tends to produce acido-i-is in the mother, especially in the 
later month.«, with its attendant dangers. Careful attention to the size of the fetus 
at the eighth lunar month of pregnancy is advocated, and any evidence of excessive 
weight is indication for termination of the pregnancy. 

The procedure for delivery is determined by the controllability of the diabetes 
and the energj'-rcquirernent factor of labor. Jn general it may be stated that a 
diabetic to be s:ifcly delivered by the vaginal route must have a blood .sugar below 
170 mg., no acidosis, and projier insulin balance. Cesarean section is strongly ad- 
vocated as a prophylactic measure since it eliminates the energj-- requirement factor 
and in this way allows for easier control of the diabetes. 

Fkan'k SriEbJfAX, 


Ijlma, Octavio Rodrigues: Contribution to the Study of Vesicular Mole, An. 
brasil, de ginec. 18: 1, 1944. 

The author describes the fonmition of the normal chorionic villi and the hormonal 
activity of the ovum, once it is fixed to the maternal organism, to facilitate the 
explanation of what occurs when ve.«icHlar mole develops. On the basis of the 
histologic study of hi.-j case.-j and of jdiysiologic consideration.^, he supports the 
theory of va‘-cular aplasia in the pathogenc-is of vesicular mole rather than that of 
a deircnerative jiro'-es... or chorionic neoplasm. 

in>-tological examination of an cxjielled mole to evaluate its malignancy i.*^ 
sujierfluous because siiontaneous expulsion alone is proof that at least tlic.'-e frag- 
ments are inactive. Examination of a surgically removed mole to deduce pos.=ible 
malignancy fro.m its cytologic a«-pect is sensc-les' because the curette or the finger 
removes only the part that %vas already prepared for elimination by cleavage. The 
coll.*- retained in the depih of the uterine wall arc tho'e which will proliferate and 
pre-ent the ciiaractcri-ti''- of a ncopla.'-rn. Therefore, it is preferable to remove 
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tlie uterus which contains at^-pical and active chorionic elements, even though they 
do^ not yet have a clearly malignant character, rather than to preserve it in the 
■vain hope that the trophoblastic acth’ity will cease. It would seem that the inter- 
vention of a hormonal disequilibrium is necessary to cause the appearance of malig- 
nancy. 

J. P. GREEN'IIir.L. 


Smith, O. W., Smitli, G, van S., and Hurwitz, D.: The Kelationship Between Hor- 
monal Abnormalities and Accidents of Late Pregnancy in Diabetic Women, 
Am. J. Al. Sc. 208: 2.j, 1944. 

Previously reported studies from the authors’ laboratory have indicated that an 
abnormal rise in the chorionic gonadotropin (C.G., A.P.L., prolan) of the blood 
serum occurs in pre-eclampsia and eclampsia in both diabetic and nondiabetic 
women four to eight weeks jirior to the appearance of any clinical signs. Although 
it is the most easilj- detected change, it is not as consistent a finding as urinary 
evidence of a changed metabolism of the placental steroids involving a progressive 
deficiency of estrogen and proge.stin. 

Hormonal studies in sixteen 2 )regnant 'diabetic women were made, starting be- 
tween the sixteenth and twenty-ninth weeks. Of the.se, only eight had normal oft’- 
spring, and in fifteen some accident of late pregnancy occurred. Serum chorionic 
gonadotropin was reiveatedly measured in all of the patients, and in eight the 
metabolism of the placental steroids was also investigated by repeated urinalysis for 
metabolites of estrogen. The lesults .show that an abnormal rise in serum C.G. does 
not always precede the accidents of late pregnancy which so frequently are seen 
in diabetic women, especiallj- those involving death of the fetus. Premature with- 
drawal of estrogen and progestin, however, was a consistent finding in abnormal 
cases and an immediate precursor of either toxemia or death of the fetus. This 
change was preceded by such a marked increase in the production of the placental 
steroids that it could be recognized at least ten weeks prior to the clinical accident 
and five weeks before any rise in serum C.G. took place. To foi’estall the premature 
withdrawal of the placental steroids leading to the appearance of toxemia, a con- 
stant daily supply of estrogenic material may conceivably postpone the withdrawal 
until the maternal and fetal organisms are ready for delivery. 

Frank Spieeman. 


Puerperium 

Rotstein, Morris L.: Getting Patients Out of Bed Early in the Puerperium, 
J. A. M. A. 125: S3S, 1944. 

The author chose- 150 patients at random who were delivoied vaginally and al- 
lowed them up on the third and fourth day after delivery. Parity and type of de- 
livery were not taken into consideration. No patient with any complication of preg- 
nancy was included in this group. No ill effects were noted in tliis series. IMien 
allowed up, the patients felt well and were able to walk about and take care of 
themselves. They were allowed home from the sixth to the eighth day postpartum. 
A routine of postpartum care is outlined in the author’s report. The patients arc 
allowed up if the temperature for the preceding twenty-four houis is 99.6° F. or 
less. Involution of the uterus was accelerated and uterine prolapse was not en- 
countered. The healing of episiotomies was not affected by this procedure. No 
cases of thrombophlebitis were noted. 

William Berman. 


White, Robert A.: Puerperal Sepsis Treated With Penicillin, South. Al. .T. 37: 
524, 1944. 

A multipara, aged 25 years, went into spontaneous labor and promptly began to 
bleed from the vagina. Examination revealed a transverse pre.sentation with 
shoulder presenting. Labor continued for fifteen hours, and at this time the cervix, 
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or that portion remaining, since a iiigh amputation iiad "been <3one x>reviouFly, •sras 
three fingers clilateJ. A piece of placenta was palpable in the cerv'ical os. Under 
ether, the cervix was dilated and a ver.«ion accomplished. Profuse bleeding followed 
and the placenta was removed manually. The patient was in shock. Antishock 
therapy was instituted. The next day. brought a temperature and chill following 
which the patient went into a typical puerperal sepsis which did not respond to trans- 
fusions, and a total do^e of sulfadiazine, 25 Gm., over a period of several days, 
was administered without effect. AVhen the patient appeared moribund, a supply 
of penicillin was obtained and given intravenously and intrarnuscularhc .A total 
dose of 500,000 units over a period of forty-eight hours was given. Recovery was 
prompt and sustained. 

W11-UA.W Bk:kei'..s, 


Radiation 

Willan, E, J., and Shaw, Bernard, A. F.: A Case of TJtero-Vesical Fistula After 
Eadium, Brit. J. Surg. 31: 404, 1944. 

The author reports a ease of uterove.sical (cervix) fi.'-tula which followed the use 
of radium in the treatment of metrorrhagia. The fistula was closed by a combined 
intraperitoncal and intravesical afjproach done in two stages- The patient made an 
uneventful reeo%’ery except to the extent that she lacked full bladder control when 
.standing or walking when last seen by the doctor, 

IVrr.riiAxt Beumak. 


Pohle, E. A.: Sterilization of the Ovaries by Eoentgen Eays in the Treatment of 

Distant Metastases From Primary Carcinoma of the Breast, Am. I. .Surg< 54; 

490, 3941. 

The effect of sterilization of the ovaries on metastatic carcinoma from a primary' 
focus in the breast is discussed. Two cases demonstrating the eflicacy of the treat- 
ment are reported. X-ray' castration of all women regardless of age who have 
metastatic carcinoma from a primary carcinoma of the breast, as well as of all 
women 40 years of age or older who show no metastases following operation, 
recommended. The author states that "the mechanism of the effect is not exactly 
known ‘although there seems to be little doubt that the withdrawal of the hormone.® 
is responsible to a large extent.*' 

FRA.VK Sl'IEEJfAK. 


Molinari, Jose Luis; Eoentgen Therapy in Ovarian Insufiiciency, Obst. y gincc. 
latino-am. 1; 3.59. 15143. 

Roentgen rays obey the general law of Arndt and Schultze, i.e., the same 
therapeutic agent acts a.® a .stimulant in small dose«, a.s an inhibitor in moderate 
doses, and witli destructive elTcct in large do-e.®. There is a- yet no experimental 
proof that radiation produce.^ excitation or stimulation directly, hut indirect radio- 
stimulation i® accepted by most authors and may Ire produced bv various mechanism.®* 
The author pre.scnts an exliau.stive review of tire literature and .summarizes the 
practical clinical cons-ideration.-. According to Wolf, there are three principal cause.® 
of amenorrhea; (1) depressed funetion of the anterior idtuitary lobe; (2j cx- 
ccssjive quantity of stimulating c.«trogeiiic hormone, eau.sing formation of single or 
multiple i-y.-ts without formation of corpus luteum; (3j c.xcc-s of gonadotropic 
luteinizing hormone, Jn group 2, the endometrium is hypcrpla.stic IpolyhormonaJ 
air.enorrhrci of Zondek;, and in group ,3 it is in the premenstrual phase, Roentgen 
theriqty o\er the pelvic v.il! prrsluce no result- in group 3. but treatment of the 
pituitary i® cgeetivc. In group 2, rwntgeri ray.- de-froy the j>er.“i.“fent follicles 
and yiidd good re-ul{«. In group 3. de-truction of ilie persi.-tent corjai.® iuteurn 
cause*, jnen-tniation in a jiremcnstrual endometrium. 

For irra.diation of tie- ovarh--, small do-ej of liigh xollage are emphiye/I. The 
l(..-hri!q!ie Usually re-'ornmi-reied js go kv,, •> Ma,, filter of 0..5 mrii. copper, with Jtddi- 
tion of 1 mm. of .'tlun.inijm, and .a focal distance of 30 fo 40 cm. The trigitment 
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JR ndminisfcrccl to Jinferior nml posterior pelvic fields, Viglit and left, oi- a single 
pelvic field of greater .size, anterior and posterior. IVlien four field.s are used the 
size is S by 10 or 10 by 15, and for two fields. 20 bv 24 cm. 

Tor irradiation of the pituitary, two lateral fields (tj by S cm.) are u.sed. The 
do.se is 75 to 150 r. (niea.surcd in air). 

The.fir.st week, the pelvis is irradiated anteriorly: the second week on the 
posterior fields; and the third week agarn on the Jinterior fields. In rare instances, 
n fourth treatment is administered. Irradiation of the pituitary can be carried out 
sit the same time sis anterior irradiation of the pelvis. 

Stimulating ovurisin and liypofiliy.seal irradiation produces favorable re.sults in a 
high proportion of case.«, many of which have been subjected to radiation treatment 
a.s !i last resort. The dose administered for stimulation docs not produce any un- 
favorable change in the mother or in children that might be horn subsequently. 
Roentgen rays in stimulating doses administered with iiroper technique arc a most 
eiTective agent in treatment of amenorrhea and sterility due to ovarian insufficiency. 

J. P. GKKKxVJIIIX. 


Kenny, Meave: The Clinically Suspect Pelvis and Its Radiographical Investiga- 
tion in 1,000 Cases, .1. Obst. and Gynacc. Brit. Bmp. 51: 277, 1041. 

This report concerns the elinical roentgenologie correlation in 1,000 women 
which were classified as '^suspect” problems for labor. I’lie roentgenologic tech- 
nique used was (piitc flexible, used to conserve on films. Dr. Kenny suggests the 
term "pithecoid" for the so-called "anthropoid type, in order to convey, 
fitly, the sense ape-like." and feels that a morphologic classification is essential 
in the analysis of the variable forms adult pelves may display. 

In OA’cr 80 per coni of the case.s, the promontory was not reached and, as 
shown by radiographs, a false imprc.«sion of pelvic adequacy at the brim might 
have been gained from clinical examination. The author also believes that 
Auiginal examimition in late pregnanc.v is more vjiluable for eliciting the shape of 
the lower foro-pclvi.s and lower sacral region, fhan for its popularly avowed pur- 
pose. the estimation of the diagonal conjugate. The short android hind pelvis 
plays an important role in dystocia. Although the author believes it is important 
to determine the intertuberous diameter and the width of the subpuliic .arch, it was 
interesting to note a .small incidence of operative delivery when the lower fore- 
pelvis is narrowed and the hind pelvis adequate, as in the gynecoid-android type. 

Prognosis regarding the probable outcome of labor, based upon the fetal pelvic 
relationship and pelvic conformation ns revealed by roentgenograms, proved 
accurate and practical. This fact became helpful in an understanding of the 
principles of labor mechanism for standard pelvic types, useful in operative 
delivery and for teaching purposes. This point is particularh' apparent from 
the successful use of B.arton forceps in transver.sc arrest of the head in several 
instances. 

From a small study series, a suggestion is olfered that there ma}’’ be a mother- 
daughter affinity in pelvic form. The author also concludes that a certain relation- 
ship between body build and pelvic .shape cxistR. The android type was found 
to show a predisposition to develop toxemia of pregnancy, an observation also 
relating to the d 3 ’stocia s.viidrome tj'pes of patient. It is of interest to note the 
incidence of rickets in Londoners (5 cases in 1,000), and osteomalacia (1 case), 
an incidence con.siderable lower (for rickets), than exists in this countr}’. 

During the Rix- 3 mar period devoted to the stud 3 -, 10,000 women were delivered 
in the ho.spital and 94.8 per cent delivered spontaneousl 3 \ The greater number of 
the operative deliveries from this large group occurred in the 1,000 cases selected 
for this report. However, the infant loss occurring in the operative group com- 
pared favorably with the low rate obtaining from all births in the unit. 

The results of the study revealed the value of pelvic radiography in the 
diagnosis and treatment of obstetric difficulty due to malpositions or to pelvic 
abnormalities. 


Howaku C. Molov. 
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Contraception, Fertility, Etc. 

Pommerenke, W T.: The Sterility Problem, West. J, Surg. 52: 2n.’5, 3944. 

Pequireinonts for pregnancy .arc: ovuLation, spermatization, jn.«eniinafioii, 
conjugation, migration, and nidation. The ovary must jdeld normal ova, normal 
spermatozoa mu.st be produced and deposited near the cervical os, the utero- 
tubal tract must permit union of egg and sperm and allow pas.sage downward 
of the fertilized ovum, a he.althy and prepared endometrium mu.st await the 
fertilized ovum, and the nidation must persist for a period .sufficiently long 
for the fetu.s to become viable. More frequent than those cases with some 
absolute sterility factor are those due to a summation of subthre.shold defects. 

About 32 per cent of all couples arc involuntarily sterile and in these one will 
find a male defect in about .30 per cent. Stud}' of the female should not bo under- 
taken until the status of the male has been determined. Defects in .spermatogenesis 
and obstruction of the vas are the mo.st common male defects. Failure to produce 
normal ova and some mechanical ob.struction in the uterotubal canal are the most 
common in the female. Immunization of the female by her husband’s sperm with 
production of a .spermatotoxin is suggested, and the early de.«truction of the ovum in 
a mother with anti-Ilh agglutinins mu.^t be con.^idered, A favorable environment 
for .survival and motility of the sperm is provided by a gluco.se-.«alinc douche ju.st 
before coitus. Congenital liypoplasia of any part of tlie genital tract is a difficult 
sterility factor to combat. Study must include the Rubin test, ba.«al metabolism, 
glucose tolerance, cmlometrial biopsy, and Huhner tests. 

IVii.LiAM Bickbk.s, 


Grafenberg, Ernest, and Dickinson, Robert L.: Conception Control by Plastic 

Cervix Cap, Western .1. Surg. 52: .335, 1044. 

A small plastic cap that adheres by a broad edge to the vaginal fornices is' equal 
to the rubber diaphragm in its ofTcctivencss as a contraceptive device. Clinical ex- 
perience witii this cervix cap has been extensive in Europe, and favorable reports 
from several well-known g}'nccologists arc quoted. I’lie cap may be inserted by the 
patient for a single coitus or mjiy be left in place over a period of several weeks 
without discomfort or injury to the tis.sucs. Follo\v-uj) on a large series of patients 
by the.“c authors reveals only a slight rcdne.ss about the fornices after the cap has 
been in place for several weeks and no permanent damage has been observed nor has 
any impediment to fertility upon discontinuance of its use been noted. It affords 
excellent protection against infection of the cervix from the vagina. Removal may 
be practiced after each coitus or it may be left in place and removed only during 
menstruation. I’he .authors recommend a plastic cap available in three sizes which 
will meet all requirements. Especially is it indicated in those patients with cystocelc 
or very .short vaginal fornices where the diaphragm is unsatisfjictory. It is also noted 
that some patients complain of discomfort with the diaphragm and occasionally the 
woman fails of the orgasm bccau.^c the diaphragm covers the erogenous area just 
bene.ath the urethni. The jirojterly placed cap cannot be displaced by the thrust of 
the penis. 


WlLBIASI BiCKEn.s. 
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ESTROGEN-PROGESTERONE THERAPY; A NEW APPROACH IN THE 
TREATMENT OF HABITUAL ABORTION- 

Studies Indicating: Its Rationale in 24 Treated Cases 

Norris AV. Vaux, jM.D., and A. E. Rakofp, M.D., Philadelphia, Pa. 

(From the Department of Obstetrics, The Endocrine Laboratory and 
Endocrine Clinic, Jefferson Medical College and Hospital) 

Introduction 

M any causes for habitual abortion and miscarriage are known or have been 
postulated. Among these are abnormalities of''tlie ovum resulting from 
defects inherent in the germ plasm ; maternal factors which influence pregnancy, 
such as inflammatory disease or tumors of the pelvic organs, febrile diseases, 
maternal syphilis, malnutrition, avitaminoses, incompatibility of blood types 
(particularly of the Rh factor), thyroid dysfunction and deficiencies of the hor- 
mones produced by the corpus luteum and the iflacenta during pregnancy ; ex- 
ternal factore, such as chemical poisoning, x-ray and radium, and trauma; ab- 
normalities of the male germ plasm and constitutional diseases of the male. In 
the past the study of many such patients who have repeatedly aborted or miscar- 
ried has resulted in failure to find in a great majority of them any etiological 
factor Avhich could be incriminated Avitli certainty. This strengthened the belief 
commonly expressed that abnormalities inherent in the germ plasm constitute 
the largest cause for spontaneous abortion, particularly since it had been shown 
by a number of observers'"* that a high percentage of aborted embryos are 
pathologic. As pointed out by Meaker® this concept has lost considerable sup- 
port in view of the demonstration that many of these pregnancies can be saved 
and carried to term with the birth of normal babies, confii’ming the viewpoint 
of Mall' that these malformations may often result from external factors which 
have interfered with the growth, development, or nutrition of the embx’yo. 

Much emphasis has been placed in recent years on the importance of endo- 
crine factors in abortion ; particularly those relating to functional failure of the 
corpus luteum and placenta. A sufficient number of studies are now available 
from a number of laboratories to indicate that abortion is sometimes preceded by 

•Presented, by invitation, at a meeting- of the Brooklyn Gynecological Society, March 
2 . 1945 . 


Note; The Editors accept no responsibility for the views and statements of authors as 
published in their “Original Communications.” 
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a marked iall in pregnandiol levels, pointing toward premature failure of the 
corpus luteum or’ inadequate function of the placenta.®'" On the other hand 
Ihere are also a number of reports that in some normal pregnancies low pregnan- 
diol titers have been encountered while other patients may threaten to abort 
when pregnandiol titers are normal.®’ ® Finally, there are the therapeutic re- 
sults with proge.sterqne ; like so many statistics on the treatment of abortion they 
are impossible of evaluation except to point out that they are conflicting. 

In studies which we have made over a number of years on the blood and 
urine hormonal levels of normal and abnormal pregnancies, we have been im- 
pressed not only by the high percentage of habitual aborters who exhibit low 
])regnandiol titers but even more by the frequency with which these are associ- 
ated with diminished blood and urine e.strogen levels. Since both of these hor- 
mones arc believed to be made by the eoipus luteum during early pregnancy, 
these findings would support the diagnosis of premature failure of this .struc- 
ture ; but since this same type of double deficiency was often noted by us after 
the fir.st trime.ster, we were led to believe that the placenta can be equally re- 
sponsible for the failure to produce estrogen and progesterone. The.se findings 
have encouraged us during the past three years to treat our habitual aborters 
with combined estrogen-progesterone therapy, despite early misgivings which 
we had concerning the administration of estrogens to patients who were threat- 
ening to abort or miscarry. During this time there appeared a report by 
Hamblen® that progesterone alone failed to elevate low pregnandiol titers and 
to prevent abortion and that in a few ca.ses the addition of estriol glycuronidate 
did not help. i\Iore recently Hamblen' .states, “We believe that ‘.synergism’ of 
progesterone with estrogen is advisable,” and has employed it in the treatment 
of abortion. 

Clinical and Laboratory Data 


Fatitmis . — ^Tiic present study was made on a group of 24 women .xeen by us during tlie 
past lliree years in wliom tlie previous two or more pregnancies terminated in abortion or 
miscarriage. Tlie.'ic patients bad gone through a total of 80 previous pregnancies (Table I) 
from whicli there had re.sulted only seven (9 per cent) full-term living infants, de.spitc various 
types of treatment in many of the pregnancies. There were 52 abortions, 18 7 ni.«carriages, 
and one premature baby which lived only a few minutes. Twenty of these 24 women had no 
living babies. Eleven women were pregnant for the third time, 7 for the fourtli time. In 
one patient seven previous pregnancies had resulted in .abortion .at the eighth to tenth weeks. 
One patient pregnant for the twelfth time had two living cliildren, 5 abortions, and 4 mis- 
carri.ages, 

Tahi.k I. Ohstktp.ic Histokik.s 


Total number of patient.s 24 

Total number of previous pregnantde.« 80 

Abortions 52 

Miscarriages 18 

Stillbirths 2 

Premature live births (did not survivei 1 

I-Aill-term live births (all normal) 7 

Para 0 — 2(1 Grav iii =11 

Para i = 2 (irav. iv = 7 


Par.a ii = ] (Irav. v or more = (> 

Para iii = I 


'I’ln* .ages of thchc patients ranged from 21 to .'If, years. Fourteen wonam were less tlian 
.‘!fi years of age, 

A defaileil analysis of tlie family and pa.st medic.ai histories of tiie.-e patients did not 
reteal any fai-tors whieli might be of etiological significance. There were no instances in 
v/hieh habitual abortion or mi“<-arriage occurred in the mother or in sisters. No juiticnfx 
were included in this stilly who had |M‘lvic tumors or other local abnormalities which might 
intlueiice abortion, mi-"arriage, or premature labor. 
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MenxtriKil History aiuJ FcrtiUly , — The menstrual liistories of these patients were re- 
markably good (Table II) and compare favorably with those in similar groups of normal 
women. In 17. or 71 per cent, of the cases no' marked deviation from normal was recorded. 
In G cases, episodes of hypermenorrhea, oligomenorrhea, or short periods of amenorrhea had 
occurred and one patient had a mild degree of menorrhagia. 

From the standpoint of fertility (Table II) 13, or 54 per cent, of this group were able 
to become pregnant each time in less than six months and were classified as being of “good 
fertility.” 

Table II. Menstru.vl History and Fertility 



no. 

% 

Normal menstrual history 

17 

71 

Menstrual irregularity 

G 

25 

Menorrhagia 

1 

4 

Good fertility' 

13 

54 

Impaired fertility 

2 

S 

Poor fertility 

9 

38 


Two patients required from si.x months to a year to become pregnant and were classified 
as of “diminished fertility,” while 9 patients were considered to be of poor fertility because 
they required more than a year for each conception; 4 of these patients had been under treat- 
ment as sterility problems. The percentage of patients with some impairment of fertility 
was probably somewhat higher in this group than average. There was, however, no correla- 
tion noted between degree of fertility and teAdenc 3 ' to habitualh' abort. The patient with 
seven abortions had been married less than three j’cars. 

Studies Prior to the Present Pregnancy. — Fifteen of the 24 patients were seen before 
the present pregnanej' began. In addition to careful phj-sical examination, the following 
studies were made on these patients in as manj’ instances as possible: Wassermann; Eh fac- 
tor; basal metabolism; sounding of the uterine cavitj’, studj- of the endometrium obtained by 
endometrial biopsj' or bj’ dilatation and curettage; urine hormone assays including gonado- 
tropins, estrogens, and pregnandiol. In tlie husband, the basal metabolism. Eh test, and a semen 
study were made. In the 9 patients who were already pregnant some of these studies had 
previously' been made. Manj- of these tests, particularlj- the bas.al metabolism and hormone 
assays were repeated during pregnancy'. 

Wassermann: The AVassermann aud Kahn reactions were negative in all 24 of these 
cases and were also found to be negative in all of tiic husbands. There was no history' of 
antisy'philitic therapy in any of the patients. 5 


Table III. Studies Prior to Pregnancy : Basal Metabolic Eate 
(Average of two or more tests) 



no. 

PERCENTAGE 

Patients tested 

24 


Within -t- or - 15 

23 

96 

Minus 20 

1 

4 

Less than - 5 

6 

25 


Basal metaholic rate (Table III) ; None of our patients exhibited frank clinical 
evidences of thyroid dysfunction such as thyrotoxicosis or myxedema. The prepiegnancy 
basal metabolic rate in all our cases was within the commonly' accepted range of or -15 
except one patient in whom the basal metabolic rate, made several times, averaged, -20. She 
presented no distinct clinical features of hypothy'roidism and had a normal serum cholesterol, 
but because of the hypometabolisra she was regarded as “hypothyroid.” Only' six patients 
had an average basal metabolic rate less than -5. 

Bh factor: A test for the Eh factor was made in all of the 24 cases (Table lA'^). In 
a majority of the cases the Eh had also been pre%’iously' taken in this or other hospitals fol- 


Table lA’’. Studies Prior TO Pregnancy: Eh Factor 



no. of cases 

PERCENTAGE 

Eh test on mother 

24 

92 

Positive 

22 

Negative* 

2 

8 


Eh test on father 
Positive 
Negative 


14 

14 100 

0 0 


*Both husbands were Rh positive. Both patients were giavida iii (2 abortions each). 
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lowing the last abortion. Twenty-two of the patients were found to be Eh positive. Two 
patients were found to be Eh negative, and their husbands were Eli positive. Eh antibody 
titers were made at monthly intervals during the pregnancies of these two patients, but no 
agglutination occurred in a dilution of 1:1. One of these patients had a missed abortion, the 
other delivered a full-term normal baby. Tliey had each had two previous abortions. 

Examination of the endometrium (Table V): The endometrium was examined in eleven 
patients in the premenstrual phase. 

The tissue was obtained by full curettage in two cases and by endometrial biopsy of at 
least two sites in nine patients. Urine hormone assays were made in the same cycle. 

In two of the cases an interval endometrium was found, indicating that in these par- 
ticular cycles ovulation had not occurred; estrogen and pregnandiol determination were also 
diminished in these instances. It is probable that in some of these patients with diminished 
fcrtilitj’ anovulatory cycles are frequent and in two other cases late proliferative changes were 
obtained u-ith questionable or imperfect secretory function. In both of thc.se cases estrogens 
and pregnandiol were diminished. In the other seven instances a normal secretory endo- 
metrium was obtained. In one instance a marked decidual reaction was noted and this pa- 
tient was found to have been pregnant at the time the biop.sy was ^taken ; fortunately she 
carried to term. 

Table V. Stodie.s Prior to Pregnancy: Examination of Premenstrual 

ENDOilETRIUM 

(Biopsy or dilatafion and curettage) 



NO, 

PERCENTAGE 

NUMBER OF CASES 

11 


Good .seerctorj" function 

7 

64 

Impaired secretory function 

2 

18 

Interval endometrium 

2 

18 

Tabu: VI. Studies Prior to Pregnancy: 

Hormone Assays 

Urine Gonadotropins 

NO. 

PERCENTAGE 

(Mid-cycle) 

15 


Within normal 

13 

87 

Diraini.shed 

1 

7 

Excessive 

1 

7 

Urine Estrogens* 

(Mid-cycle & premenstrual) 

15 


Within normal 

5 

.33 

Diminished 

10 

67 

Urine Pregnandiol* 

(Premenstrual) (2 assays) 

15 


Within normal 

7 

47 

Diminished 

8 

53 


•ElKht (S-lCe) of the lH pntients IiaU a combined e.stroRen and preR-nandiol deficiency. 

Urine hormone ns.oaij.t prior to prepnancy (Table VI): Urine hormone a.^.^ays were 
made in lo ease.«. A 24-hour urine .‘jpccimcn collected at the mid-cycle was as.^ayed for 
gonadotropin.'! and e.«trogens. A 48-hour specimen collected one week later was assayed for 
n.'^frogens and pregnandiol. The methods which we employ in our laboratory and the results 
obtained in nonual cases have been published.” 

The gonadotropins were a.ecayod by the mouse-uterine weight method on an alcohol 
precipitate of the urine. Estrogens were as.eaycd on .«payed mice on a carbon fcfracliloride 
extract of tlie hydrolyzed urine. Pregnandiol was determined by the gravimetric method of 
Venning and Browne.i^ 

Gonridotropin.s were fotmd to be within normal (IG to *10 M.U.) in 1.3, or 87 per cent, 
of the lo cases. In one case, in which there was also an interval type of endometrium, the 
gonadofrojiins were diniini.'-hed : and in another nrrocintod with a normnl .secretory endo- 
metrium, a high value oi more than PO M.U. was obtained. We have occasionally noted such 
high v:iltjc-- fit the mid-cycle. 

1,'rir.c estrogens were found to Ijc within the normal range (H2 to 100 M.U.) at both 
the mid-cycle and third w'cek in only .3, or .33 per cent, of the 15 ea.«e«, E'^trogens diminished 
Isjlow fhix wilue occurred in 10, or 07 per cent, of the eases; in 4 of lhe.“e normal vahje" 
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were noted at the mid-cj'cle but were low in the second specimen. In 9 of the 10 instances 
low values were noted during the third week; only one patient had a normal third-week value 
and diminished mid-cycle value. 

Urine pregnandiol determinations were made in 15 cases. Values less than 2 mg. per 
2i hours were considered diminished, and were encountered in S of the patients. In 3 cases 
no precipitate at all was reco%’ered. In 4 of these 8 cases the endometrial findings were also 
abnormal. In 7 patients values of 4 to 12 mg. of pregnandiol per 24 hours were found. 

Hormone Assays During Pregnancy . — Serum gonadotropins, serum estrogens, and urine 
pregnandiol were determined on 19 patients prior to the onset of treatment. In three in- 
stances these studies were repeated at monthly intervals during the course of treatment, while 
the other patients luid at least one additional assa}* made during early pregnancy. The results 
given below are based on the initial assay made prior to the onset of treatment. It has 
been our routine to consider values less than 50 per cent of our average normal as diminished. 

Scrum gonadotropins: Serum was assayed for gonadotropic hormone in infantile mice 
by determining the least amount necessary to produce corpora hemorrhagica or corpora lutea 
in two-thirds of the mice and compared to the normal range previously published from our 
endocrine laboratory. In IS cases, or 95^ per cent, the values fell within the normal range. 
One patient showed diminished gonadotropins at six weeks, had an episode of spotting sev- 
eral weeks later, but went on to full term. 

Free serum estrogen (Fig. 1) : Free serum estrogens "were determined in whole serum 
by studj’ing the histologic response of the vagina of the castrate mouse to varying amounts 
of serum. Results were compared to normal values for the period of gestation as previously ob- 
tained in our laboratorj'. Diminished estrogen values were obtained in 15 of the 19 patients 
studied. In only 4 instances were the estrogen values considered to be within the normal 
range. The serum estrogen values made at approximately monthly intervals in three cases are 
shown in Fig. 1. 

Urine pregnandiol (Fig. 2) : Sodium pregnandiol glycuronidate was determined by 
the gravimetric method of Venning and Browneis on complete 24-hour urine specimens in 18 
cases. Fifteen of these patients showed pregnandiol levels which were diminished to 50 per 
cent or less of the normal expected value for the period of gestation. The repeat assays on 3 
patients are also sho\vn in Fig. 2. 


Table VII. Treatment in Previous Pregnancies 



NO. 

pregnancies saved 

Patients treated 

19 


Pregnancies treated 

32 


Progesterone 

21 

0 

Progesterone 20 mg. or more per week 

11 

0* 

Estrogen and progesterone 

1 

Thyroid -extract 

26 

0 

Vitamin E 

20 

0 

♦Successfully treated with estrogen and progesterone 

in next 

pregnancy. 


Previous Treatment (Table VII). — ^Nineteen of the 24 patients received prophylactic 
treatment in the hope of preventing abortion during one or more of their previous pregnancies. 
In addition to increased amount of bed rest, therapy consisted of administration of thyroid 
extract, vitamin E, or injections of progesterone. Many of the treated patients received a 
combination of therapy. Treatment of this kind was administered in at least 32 of the 80 
previous pregnancies. In 21 of the pregnancies it is known that progesterone was given bi- 
weeldy by injection. In only 11 of the cases was the dosage known to be 20 mg. or more 
per week. None of the patients treated with progesterone in previous pregnancies carried 
to term. It is of interest that one patient who had had 11 previous pregnancies aborted 
during the third, fourth, fifth, and sixth pregnancies when she received progesterone but car- 
ried to term during the seventh pregnancy in which no treatment was given. In at least 26 
of the pregnancies thj'roid was administered and in at least 20 of the pregnancies vitamin 
E was taken. 

One patient received progesterone, 10 mg. and estradiol, 10,000 rat units by injection 
twice a week during her last pregnancy and carried to the twentj’-si.xtli week and miscarried. 
This patient delivered an almost full-term baby with similar treatment during this preg- 
nancy when injections were continued to the thirty-second week. 

Treatment During Present Pregnancy . — ^In this group of 24 patients treatment was lim- 
ited to the injection of estrogen and progesterone except in one patient with a basal 
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metabolic rate of -20, who received 2 grains of tlijToid extract daily in addition. Ten 
milligrams of progesterone and 10,000 rat units of alpha-estradiol benzoate* were given intra- 
muscularly in the same syringe two to three times weekly. Treatment was started by the fourth 
week of gestation in six eases and by the tenth week in tJic remainder. Treatment was contin- 
ued to term in eight cases. In six of the.se, patients fell into labor while they were still under 
treatment. One patient had treatment for three weeks only at which time she aborted. Wher- 
ever possible, treatment was continued at least to the twentieth week of gestation. The duration 
of treatment was adjusted as a rule to run beyond the time when the patient generally aborted 
or miscarried. Patients who had late miscarriages in previous i)regnancies were generally 
given injection three times weekly as they approached the usual time for miscarriage. 

No untoward local or general reactions to therapy were observed. 

No vitamin E or other vitamin therapy was given except for the usual mixed vitamin 
capsule containing the minimal daily vitamin requirement which many of these patients 
were in the habit of taking. None of the patients were confined to bed except during episodes 
of bleeding, backache, or other symptoms sugge.^tive of possible beginning miscarriage. 





4 8 12 fe 20 24 28 32 36 AO 


WecKS of Amenorr/iea 

Fig. 1. — Curve sliowinp tlie averane normal ferum eatrogen vhIuch from data accumulated 
in our laboratory (by the method employed for thc.oc assay.s, 1 M.U. wa.s equal to approximately 
I.U. of e.«trone). The ."iaUd black dots indicate the serum e.stroBcn value.s on initial assay 
in 19 case.s .studied, 

O Indicate.s the serum e.stronen values in A. K., nravida lil, para 0, who was treated 
with progesterone and estronen from the seventh week to the twenty-fourth week and de- 
livered a full-term normal baby. 

©The serum estronen values in H. 1., nravida ill, par,a 0, who wa.s treated with 
prorrc-sterone and estrogen from the elghtli week to term and delivered a normal living baby. 

. A Serum e.strogen values on S. M., gravida Iv. para 0. who was treated from the tenth 
week to term and delivered a norrnal living baby. 


Results of Treatment (Table VIH) 

f’ifteen of the 24 patient.', had full-term live births. All of these patients had spon- 
t.nncous deliveries without any unusual complications during labor. Of the lii ftregnancics, 
14 of the infants were entiredy normal and survived. One patient (A.K.) delivered a full- 
term living infant with multijile congenital abnorinnlitie.s ineluding an imperforate anus and 
polyey.'-tic, kidneys, which dieij within twenty-four hours. This patient had two previous abor- 
tions and one early mise.-irriage. \ number of iJh stuilie.s were made during her pregnancy 
because of eoiiflii’ting results by dilTerent laboratories as to whether .“he wa.s I’h po.sitive or 
Hli negative. Blood was sent to Dr. FJiilij* I>evinp who rejiorted that she was Rh po.“itive 
but of a rare .subtyi'c. Her hi)“l)aiid was JIh positive. No antibody titer developed during 
pregtiancy and the baby at term was not jaundiced or erythrohlast'die. 

•Prorestorr.ne il’rolutonj jind altilin-«-><tr.-idiol benzo-ite fl'roro'nori H) were generoU"1y 
-sut'ldi'd fer iiietty iiatient- by tlie S'etiering Corjorntion. 
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Table VIII, Results of Treatment 



NO. 

PERCENTAGE 

Total Numier of Pregnancies 

24 


Fall term live births 

15 

G2 

(1 Neonatal death due to congenital 

abnormalities) 



Premature live births 

3 

12 

(2 survived) 

Miscarriages 

2 

8 

Abortions 

4 

17 

Total Number of Living Health.v Infants 

l(i 

07 

Three patients delivered premature living babies at 

about seven 

lunar months 


tion. One of these weighed 4 pounds, was distinetlj' immature, and survived for only a few 
minutes. The other two premature babies survived and were otherwise normal. 

Of the 4 patients who had normal serum estrogens and urine pregnandiol, 3 had nor- 
mal living babies j the fourth was the patient referred to above (A.R.) whose baby died 
neonatally because of congenital abnormalities. Since these three patients did not have hor- 
mone assa3’s made after the first trimester it is not known whether the.se patients developed 
estrogen and progesterone deficiencies later. 



Pig. 2. — Urine pregnandiol values during early pregnancy on 18 patients before start of 
treatment. Pregnandiol determinations throughout gestation are given for the same three 
patients indicated in Pig. 1. Curve shows average normal values from, data accumulated m 
our laboratory. 

Three patients who had low estrogen and progesterone values on their first assay during 
the earlj' weeks of gestation, and who were treated with estrogen and progesterone, were fol- 
lowed at approximatelj' monthlj' intervals bj' repeat hormone assay’s (Figs. 1 and 2). It will be 
noted that despite treatment the hormone values did not return to normal. During late preg- 
nancj’ there was a tendencj’’ for occasional assaj’s of estrogen and progesterone to be witliin 
the normal range. 

Among the eases which were sueces.sfully treated during this pregnancy the following 
merited special description: 

Case 1. — C. K., aged 24 jmars. Past medical history and menstrual historj' entirelj’ 
normal. Patient married in June, 1940, and became pregnant in October. Miscarried spon- 
taneously in December. By February, 1943, she had had a total of seven spontaneous alior- 
tions at approximately eight weeks of gestation in each instance. During six of the preg- 
nancies she received progesterone which in the last two pregnancies was given in a dosage of 
20 mg. a week. She also received vitamin E in most of these pregnancies and in three of 
the pregnancies received tlijwoid extract despite the fact that the basal metabolic rate was al- 
waj’s within normal. Phj-sical examination was entirely’ negative. IVassermann was 
negative. The patient and her husband were both Eh positive. Semen analj'sis was normal. 
Endometrial biopsy made in the last week of the seventh cj'cle following her seventh abortion 
showed a secretory' endometrium with a marked decidual reaction. Urine liornione assays made 
during this week showed pregnandiol, 2 mg. per 24 hours and diminished estrogens (22 M.U. 
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per 24 hours). When the men.«es failed to arrive at the expected date, a Friedman test was 
made one week later and found to he po.sitivc. Patient was immediately placed on proges- 
terone, 10 mg. and estradiol, 10,000 rat units, three times weekly, which was continued until 
tho twenty-sixth week and then reduced to twice weekly. The same treatment was continued 
except that after the twentieth week injections were incrcJised to three times weekly and were 
continued to the thirty-second week of gestation. T%vo weeks later she delivered an appiirently 
full-term normal living baby. Hormone a.s.say.s made at the twentieth and twenty-eighth weeks 
of gestation showed normal pregnandiol and e.strogen ' titers. Six months following de- 
livery this patient again became pregnant’ and failed to return to her physician until spotting 
began at six weeks of gestation. She was again placed on progesterone and e.strogen therapy 
three times weekly and at the present time is five and one-half months pregnant and has felt 
fetal life. 

Ga.sk 2. — N., aged 20 years, gi'avida iv, para 0. Physical examination negative ex- 
cept for moderate obesity, klenses were quite irregular recurring at four- to six-week inter- 
vals. Patient was of poor fertility and was treated with thyroid extract and gonadotropic 
hormone prior to the first pregnancy which terminated in a spontaneous abortion at ten 
weeks. She became pregnant again two years later after treatment with^thyroid and proges- 
terone and received injections of progesterone, 10 mg. weekly until the time of miscarriage 
at fourteen weeks. Two 3 ‘oara later she again became pregnant. Several months before her 
third pregnancj' she showed diminished e.strogens and pregnandiol during the last half of the 
cycle. Her basal metabolic rate was -10. Patient and husband were both Tth positive, A 
semen anah’sis was normal. Hormone assa.vs made at the sixth week of gestation showed 
diminished serum e.strogens, diminished urine pregnandiol, and normal serum gonadotropins 
on two assays. She received injections of progesterone, 10 mg. and estradiol, 10,000 rat units, 
twice weekly until the twenty-fourth week when she delivered precipitateij" at home. The 
))aby weighed 4 pounds but lived onlj- for a few minute.s. At autop.sy it was found to he 
normal except for prematuritj- and inimaturitj-. The placenta was grosslj' and histologically 
normal. This patient sub.sequentlj' became pregnant again the following j’car. Hormone 
assa.vs made at six weeks of gestation again showed low estrogen assaj’s, made at the twelfth 
week of gc.station continued to show diminished pregnandiol and estrogens but normal 
goniidotropins. Patient had an episode of bleeding at six and one-half lunar months which 
stopped in several days and patient was finally* delivered at term of a mature normal bah}'. 
The placenta was found to be nonnal'on histologic examinatioji. 

Unm<'ceK‘ifitl Cases. — A total of .six babies were lost during pregnancy bj- abortion or 
miscarriage; four in the first trimester, two in the second trimester. 

Cask 1. — !M. G. This patient had two previous abortions. She was first seen for this 
type of treatment at six weeks of gestation after bleeding had alreadj’ started and received 
three injections a week for six weeks. Her basal metabolic rate was -G. Estrogen and 
progesterone values three months before pregnanej* occurred were dimini.siied. No hormone 
studies were made during pregnancy. Khe spotted throughout and finallj- miscarried at 
twelve weeks. During her second pregnanej- she had received jirogestcrone fherapj- 10 mg. 
twice a week until time of abortion. 

Cask 2, — S. H. Had had one previous stillbirth, .cause unknown, and two abortions. 
Studies made .'■ix months before pregnanej' showed a normal .soeretorj- endoinctrinni 
and normal estrogen !ind progesterone e.xerotion during the last half of that cj-cle; liowcver, 
hormone assaj-s made at the fifth week of gestation .showed normal serum gonadotropins with 
diinini.'-hed estrogens nnd jiregmindiol. This patient .started treatment at the fifth week, 
received injeetions twice a week, and miscarried suddenlj- without preliminjirj- sj'tnptoins at 
the fmirtli week. Slie also received thyroid extract, 1 grain, during this '[iregnancj'. 

Cask .I. — II. K., aged 2il j-ears. Had had two jirevious abort ion.s. She was Kh negative. 
Her hu.sband was Kit positive. Hormone assaj’s made two montiis before i>rognancv showed 
normal olrogen and progesterone excretion, but assuj-s repeated at the third week of gesta- 
tion showed diminished estrogens :md ]>regnandiol mid normal gonadotropins. Treatment 
wa.s started at the third wimJ: of gestation and she was given two injections wecklj-. After 
the tenth v.ecl: the uterus failed to enlarge. At the twelftli week the. jiregnancy test wa.s nega- 
tive and flic jiatienf aborted tin- following week. No Rh antibodj- titer develojied during this 
pregnane V, Hhe had received progesterone in her previous pregnaneie.“. 

(\\kk — E- P.. aged 22 year.s, giavida iii. This jtalicnl had hud two previous abortions. 

Dasal tnetabolic ntte le-fore pregnanej- was eon*-i“tentlj- low (average -20). No hormone 
studies were made before pregnancy, As-uj-.s made at the eighth week of gestation shou'f'd 
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diminished estrogens and pregnandiol and normal serum gonadotropins. Eeceived thyroid 
extract, 2 grains daily. Injections of estrogen and progesterone started !it tlie eightJj \veel; 
and were given twice weekly. The patient aborted four weeks later. 

Case 5.~E. E., aged 2G years, gravida iii. Had had two previous abortions'. Had 
previously been treated with chorionic gonadotropin to correct menorrliagia believed to be due 
to a corpus luteum deficiency. Started treatment at the tenth week after bleeding had al- 
ready started and aborted after three injections. She had been treated with progesterone 
and vitamin E in her last'pregnancj’. 

Case G. — E. S., aged 34 years, gravida iv. First pregnancy resulted in a normal living 
baby and was then followed by two abortions. Her menstrual history was irregular and she was 
of poor fertility. Injections twice weekly started at the fourth week. The uterus failed to 
grow after the eighth week and the contents were expelled at four months. She had received 
progesterone and vitamin E in her last pregnane}-. 

There was a total of 18 live births of which 1C survived as living healthy infants making 
a fetal salvage average of 67 per cent. 


Discussion 

EndociHne Factors in Ilahitual Abortion and Miscarriaeje . — It is generally 
conceded that the corpus luteum in the human and in certain other species is 
essential for pregnancy by producing- changes in the endometrium favorable to 
nidation, growth, and development of the fertilized ovum and by inhibiting 
uterine contractions during the period of implantation and the early weeks of 
gestation. This is accomplished largel.y through the action of the corpus luteum 
hormone, progesterone. It is important to recall, however, that the corpus luteum 
in addition to making progesterone makes considerable amounts of estrogens. 
These two honnones are intimately dependent upon each other in producing their 
physiologic effects. Estrogen is neee.ssary to prime the uterus for the action of 
progesterone in producing a normal secretory endometrium. On the other hand, 
pi’ogesterone inhibits the excessive destruction of estrogens and facilitates the 
conversion of estrone to estriol.’-'* There is also reason to believe that unle.ss 
esti'ogen and progesterone are ])resent in the proper proportions inhil)ition of 
uterine contractions ivill not occur and that, as a matter of fact, a predominance 
of either hormone may destroy the delicate balance necessaiy to maintain uterine 
quiescence.^^ 

It is knowm that in the human the corpus luteum is functionally active only 
during the early months of gestation. According to results following bi- 
lateral oophorectomy during pregnancy, the corpus luteum is generally essential 
for the normal continuation of ge.station during the first trimc.ster. Occasional 
pregnancies have pei-sisted despite the removal of the ovaries even in the vei-y 
early weeks of gestation.’-'’ The functions of the corpus luteum in making 
progesterone and estrogen are gradually taken over by the chorioplac mlal sy.s- 
tem.® It is not known with certainly which cells make the estrogens and pi’ogcs- - 
terone but it is believed on indirect evidence’* that botli hormones are made in 
the .syncytial cells of the placenta. During the early Aveeks of gestation the ex- 
cretion of estrogen and progc.slerone in the urijie rises but very slowly. It is not 
until about the eightieth day that the pregnandiol level rises distinctly above the 
level of 10 mg., its peak in the corpus luteum phase of the normal cycle. 
Esti-ogen excretion after this period is also considerably higher than at any time 
of the normal menstrual cycle. Throughout the remainder of pregnaucA' the 
estrogen and progesterone curves roughly parallel each other (Fiirs. I and 2 ). A 
fcAv Aveeks before the onset of labor a larsre amount of estrogenic hormone Avhicli 
u]A to this time had been present almo.st entirely in. the conjuirated slate noAv be- 
comes freed.’® indicating imi)ortant metabolic changes pi-obab]y prejiarntoi-}- to 
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the onset of labor. There is also some e\ddence that shoi’tly before the onset of 
labor there is a sudden drop in the pregnandiol level.’'* 

In reviewing the hormonal physiology of normal pregnancy it is apparent 
that there are three phases in which deficiencies in estrogen and progesterone 
may develop: during (a) the immediate postovulatory phase when tlie corpus 
lutcum may be inadequate because of in.sufficient pituitaiy gonadotropic stimu- 
lation or abnormalities resident in the ovaiy ; (b) the phase of the corpus luteum 
of pregnancy, which maj’' be inadequate either becau.se of insufficient chorionic 
gonadotropic stimulation or local factors in the corpus luteum or ovaiy; (c) the 
placental phase, with inadequate production bj’^ the placenta after normal or 
premature failure of the corpus luteum of pregnancy. 

Very little is known concerning failure of the corpus luteum immediately 
following conception. Studies of the endometrium showing poor or “immature” 
progestational re.sponse have been reported’*'* but have been held open to ques- 

jr 

tion. In our pre.sent series there were two such in.stances of an “early” secre- 
tory endometrium. Jloreover, more than half of the group of 15 patients studied 
prior to pregnancy had low urinarj' estrogens at the mid-eyele and during the 
third week, with diminished pregnandiol at the latter time. We are, of course, 
well aware of the dangers of attempting to draw conclusions from isolated 
hormone assays made on two oeea.sion.s during one cycle; on the other hand, 
the findings ai’e quite distinct from those commonly found by us in normal eases. 
If this syndrome of very eai’ly placental failure exists, undoubtedly there are 
many cases of very eai’ly. abortion which go unrecognized. 

The great majority of pregnancies are spontaneou.sly lost during the first 
trimester when the bulk of the e.strogen and progesterone is being produced by 
the corpus luteum of pregnancy. It is pi’obable that the enormous amount of 
cliorionic gonadotropin Avhich is being produced at this time is largely re- 
spoiLsible for maintaining the function of the corpus luteum. It would seem 
that deficiency of chorionic gonadotropin is not a frequent cause of corpus 
luteum failure since it was below the normal range in only one of 19 cases tested 
in our .series. It is only when death of the fetus has been smspected that the 
chorionic gonadotropins begin to drop and do .so quite precipitously. In our 
experience when the serum gonadotropins have fallen to-le.ss than 100 l^LU. per 
100 c.e. of .serum, the fetus is u.sually nonviable.’” Administration of chorionic 
gonadotropin would therefore not be rational therapy as a rule; furthermore, 
the amounts required in terms of the quantity being produced in early pregnancy 
would be quite enormous. 

The interpretation of diminished pregnandiol determinations in habitual 
abortei-s has been made difficult by the .ob.sei-vation of dimini.shed values in nor- 
mal pregnancies.'’'’ " We have also had the experience mentioned by others of 
a normal live birth following i)erjods when veiy little or no pregnandiol was ex- 
creted on repeated examinations. 

In our experience, serum estrouen values are much le.ss .subject to the marked 
day-to-day fiiu-tuation which may be encountered in urinary estrogen %'alues 
during juctrnancy.''’ prf)bably because the esti’ogens in the blood of preg- 
nancy are largely i)rcscnl in a free .state-* anrl are not subject to the metabolic 
changes whif-h occur in the kidney. In our experience a low scrum estrogen 
value coupled with a lov; urim- ]>rcgnandio} is of considerably more siirnificance 
than the latter aloim. 
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The rationale for the addition of estrogens to progesterone may be outlined 
as follows : 

1. Progesterone and estrogen are believed to come from the same sources 
throughout gestation, and their concentration throughout gestation roughly 
parallel each other. 

2. It is logical to assume that a deficiency in progesterone would be ac- 
companied by a deficiency in estrogen. 

3. In our experience such double deficiencies of estrogen and progesterone 
frequently occur in abortion patients, often appearing early in the gestation 
and persisting in many eases throughout the period of gestation. 

4. There are good reasons to believe that estrogen and progesterone in- 
fluence the normal reactions of each other upon the uterus and are involved in 
the normal metabolism of each other. 

The early objections to the use of estrogen in abortion patients were chiefly 
on the basis that estrogens tend to increase the tonus and irritability of the 
uterus and to favor pelvic congestion. These statements can no longer be ac- 
cepted as a generalization. Indeed the administration of estrogens in large 
dosages throughout a large part of pregnancy has been given with imi)unity 
to many patients for the treatment of diabetes complicating pregnancy.-® On 
the other hand, estrogen in large dosage given to patients with missed abortion 
and intrauterine fetal death is knojvn frequently to start uterine contractions. 
We have not l^een able to bring ourselves to believe that the use of estrogens 
alone in patients who are threatening to aljort is physiologically sound or ra- 
tionallj’- indicated. 

Endocrine Therapy . — There are many reports of a high percentage of suc- 
cessful results following the use of progesterone alone in the treatment of threat- 
ened or recurrent abortion. On the otlier hand, there liave been an increasing 
number of studies in the past several years which liave raised serious doubts as 
to the efficacy of progesterone as compared to similar groups wliich have not 
I’eceived endocrine therapy.-®'^® Some clinicians have even expressed the 
opinion that in threatened abortion the administration of progesterone some- 
times seems to precipitate expulsion of the products of gestation. Haml)]en® 
has suggested that progesterone administration may be undesirable l^ecause of 
possible inhibition of normal progesterone production and metabolism since he 
has noted that the excretion of pregnandiol was not increased, and occasionally 
even diminished, following progesterone therapy. 

Our own results with progesterone alone, even in dosages of 40 mg. per 
week, have not been very encouraging. IMany of our failures with progesterone 
therapy are represented in the previous pregnancies of some of the patients rep- 
resented in this study. The poor results of progesterone therapy in this group 
cannot, of course, be considered repre.sentative of our general experience with 
progesterone since these cases were selected for further treatment because they 
were habitual aborters. There were, liowever, a number of patients in this 
group whom we had treated repeatedly in previous pregnancies with large 
dosages of progesterone without success in any instance. 

If the administration of estrogen and progesterone in the dosage Avbich 
we have employed constitutes complete replacement therap.v, it might be e.x- 
pected that during the course of therapy the urine pregnandiol levels and serum 
estrogen would return to normal. Our observations on this point are rather dis- 
appointing. In three cases in which avc have made observations at monthly in- 
tervals. nonnal levels did not occur until late in gestation when the effects of 
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administered hormone would have comparatively less influence on the high 
estrogen-progesterone levels. These observations raise the questions as to 
whether the dosage we employ is sufficient, whether the mode of administration 
is the best, and whether these patients may hot have some abnormality of estro- 
gen-progesterone metabolism. The last possibility deserves particular considera- 
tion in view of the fact that some of our patients exliibited low progesterone and 
estrogen levels in both the corpus luteum and placental phases. 

Summary 

1. A study was made of a group of 24 patients with habitual abortion who 
were treated witli estrogen and progesterone. 

2. These patients had gone through a total of 80 previous pregnancies from 
which there had resulted only 7 living babies (9 per cent). There had been 52 
abortions, 18 miscarriages, 2 stillbirths, and one premature live birth in which 
the infant did not survive. 

3. Fifty-four per cent of this group had no difficulty in becoming pregnant, 
8 per cent were of diminished fertility, and 38 per cent were of poor fertility, 

4. In none of these patients were thei*e any pelvic abnormalities or .systemic 
diseases which would influence abortion. 

5. In only one patient was tlie ba.sal metabolic rate dimini.shed. 

6. Two patients had Rh incompatibilities (Rh-negative wife and Rh-po.sitive 
husband). One of these delivered a normal living baby and the others aborted; 
in neither case did Rh antibodies develop. 

7. Examination of the endometrium obtained by biop.sy or curettage was 
available in 11 cases before the prc.sent pregnancy. Good secretory function 
was noted in 7 eases, impaired secretory function in 2, and an interval endo- 
metrium in two. 

8. Urine hormone assays were made in 15 cases prior to the onset of preg- 
nancy. I'rine gonadotropin assays made at the mid-cycle were normal in 87 
per cent. Urine estrogens made at the mid-cycle and during the tliird week of 
the cycle Avere diminished in 67 per cent, while low or absent pregnandiol values 
were obtained in 53 per cent. Since the.se studies were made in only one e 3 'clc, 
their significance is limited. 

9. Hormone a.ssa.vs consisting of urine pregnandiol determinations, serum 
c.strogens, and .serum gonadotropins were made oarl.v in prcgnanc.v in 19 eases. 
In almo.st all of the cases one oi* more additional a.ssa.vs Averc made and in 3 cases 
montlily assa.A-.s Avere done. 

On the initial a.s.say 95 per cent of the ea.ses showed normal .serum gonado- 
tropins. .Sevent.A--nine i^ej- cent had dimini.shed serum csti’ogens and S3 per cent 
had dimini.shed pregnandiol titei-s. In 13 of the 19 cases .studied, both estrogen 
and ]>regnandiol were diminished. These findings indicate a deficienc.v of the 
corpus luteum dining the eari.A- Aveeks of gestation and an inadeipiacv of the 
jdacenta to take over its functions. 

10. Han.v of lhe.se j)alient.s had been unsucce.ssfully treated in jirevious 
pregnancies Avith progc.st crone, tln-roid, and A'itainin E. 

11. During the prc.sent jiregnancy all patients wore treated b.v the in.jeelion 
of pi-ogcstcronc. 10 mg., and alpha-e.stradio! benxoate. 10,000 rat units, given 
togethi-r two or three limes Aveekly. Tins treatment Avas generallA' continued to 
the t>eriod of viaiiilitA- or later. 
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12. There was fetal salvage of 16 babies, or 67 per cent. There were 15 
full-term live births (with one neonatal death due to congenital abnormalities), 
3 premature live births of which 2 survived, 2 miscarriages, and 4 abortions. 
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Discussion 

DE. SAAIUEL A. AVOLFE. — Dr. A''aux him proved chemically by hormonal assays the 
functional insufficiency of the corpu.'i luteum of pregnancy as a cause of abortion. A'et for 
successful pregnancy that is only one of .ceveral factors. Additionally, a normally fertilized 
oimm, a normal embryo, as also a normal uterine decidua are essential. Systemic disturbance.®, 
such as the Eh factor, thyroid disorder.®, diabetes, etc., were of no great moment in the series 
presented. 

AVe know little about the normal ovum or its fertilization. AA'hether fertilization by a 
deformed spermatozoon is a factor in eventual fetal malformation is only presumption. Cer- 
tain it is that of all abortions occuiring in the first month of pregnancy, only 25 per cent 
are normal. As pregnancy progp'esse.s, this incidence falls so that in the second month 50 
per cent of embryos are normal. Certainly, a basically deformed embryo is not to be retained 
by any therapeutic agent. Alolar disease of the trophoblast and early hydrarnnion are little 
understood. Fleshy moles and hematoma mole are further types of blighted ova which 
certainly cannot be affected by hormonal therapy.' 

Tho uterine endometrium, too, may not alwaj's prove a fertile field for implantation 
of the fertilized ovum. Mixed endometrial patterns occur and focal premenstrual changes 
(i.e., corpus luteum changes) have been .seen in glandular cystic hyperplasia. AAhether .®uch 
uteri afford proper nidation and allow normal development of the fertilized ovum is entirely 
speculative. It would .®eeni that hormone therapy could hardly lielp an organ which .®how.« 
absence of normal response even in the nonpregnant state. 
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A normally functioning corpus luteum of pregnancy is a third requisite to maintain 
pregnancy in situ. Its deficiency has been proved by Dr, Vaux’s work and the rational of the 
combined use of estrogen and progesterone rests on a sound basis. Since trophoblast is a 
normal pituitary stimulant this fetal element may indirectly be involved in the inadequate 
function of the corpus luteum. The combination of chemical studies in conjunction with 
examinations of the discharged products of conception would prove a more conclusive method 
by which to evaluate the effects of therapy. It must be noted that Falls attained excellent 
results in threatened abortions with a lutein extract free from progesterone. Karnaky using 
estrone by injection into the cervix also claims excellent therapeutic response to this agent. 
Shute and Miller-Vogt used vitamin E in threatened abortions, supposedly witli excellent 
results. It would seem, therefore, that in many eases of abortion the results may be good 
not because of treatment but in spite of the therapy employed. Nevertheless, this paper has 
established the use of hormone therapy in habitual abortion not upon empiricism but upon a 
biologic basis. 

DR. VAUX (closing). — The glycogen content of the endometrium has been referred to 
by Dr. Wolfe. That definitely has a very important part in this study. Complete studies of 
the endometrium and .similar studies which we feel might lead us along a more trustworthy 
path have proved in our laboratory to be of great interest and very helpful in our investiga- 
tion of habitual abortion. 

There is a question as to what is an abnormal ovum. To begin with, we know that we 
cannot observe or control this finding. However, in the series of cases presented, we did every- 
thing po.ssible in the laboratory and in this study to have very close association and coordina- 
tion between the laboratory and the clinician. The Chief of our Endocrine Laboratory has 
been most helpful, doing most of the work, with regard to keeping the balance between the 
normal and the abnormal as far as the endocrinological side of this subject is concerned. We 
have felt that that was a very important part of the question of treating habitual abortion 
cases. We have found in many years of study, including laboratory investigations, that there 
was a great discrepancy in these two, the laboratory and the clinical side. When a balance 
was maintained wo were at least 07 per cent better than previously when balance was ig- 
nored. 

Corpus luteum failure is undoubtedly the basis of the deficiency in the progesterone and 
c.strogen determinations. In pregnancy the levels were irregular and untrustworthy in a 
number of the.'-e patients when made previous to pregnancy and during the course of preg- 
nancy. 

The other important subject, I believe, is the cooperation of the patient. We were 
fortunate in having 24 of these women, who, as I pointed out, had 80 pregnancies and only 7 
live births. They were treated very irregularly in their previous x^regnancies and got tired 
of it and did not continue the treatment. We selected these women in the hope that wo could 
throw a little further light on this rather interesting and very important topic of why .so many 
of the patients we see in the clinic as well as in private practice habitually abort. We only 
hope we have added something of value and that future studies and discussions, as pointed 
out, may bring us to a very much happier conclusion. 
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P erhaps the most outstanding- change in the blood chemistry in eclampsia 
and pre-eclampsia is in the uric acid, which usually increases. Stander and 
Cadden,^ from a study of 148 eases, concluded that the blood uric acid “ . . . gives 
us an accurate index of the severity of pre-eclampsia and the extent of liver 
damage, if present . . . and thus is our best criterion for any given type of treat- 
ment.” As is implied in the quotation, these workers considered that hyper- 
uricemia points to impairment of liver function. 

The factors which, if uncompensated, would make for h.yperurieemia are: 

1. Increased production of uric acid in the body, 

2. Decreased renal excretion. 

3. Decreased destruction of uric acid in the body. 

The question as to increased production of uric acid in pre-eclampsia remains 
unanswered, and ahnost unasked. As for the second factor, Cadden and 
Stander^ reported normal excretion in five cases of eclampsia. By “normal 
excretion” they meant that the eclamptios, on a purine-free diet, excreted from 
130 to 740 mg. of uric acid per twent.y-four hours. This they compared witli 
the 300 to 500 mg. excretion which Burian and Schur® found in normal indi- 
viduals. As we shall show in the discussion below, these data of Cadden and 
Stander may be reinterpreted. 

Sekaffer, Dill, and Cadden'* have measured simultaneously the clearances of diodrast, 
inulin, urea, and uric acid in normall}' pregnant and in pre-eclamptic women. They found 
that in pre-eclampsia the uric acid clearance averaged 31 per cent less than in their normals. 
They attributed the diminished uric acid ' clearance to a decrease in glomerular filtration 
(which showed a reduction of 20 per cent). Their data are open to the objection tluit they 
measured their clearances in the pre.senco of plasma diodrast concentrations of the order of 
1 to 2 mg. per 100 ml. Such plasma levels of diodrast will increase the uric acid clearance 
two- to threefold."'' •* It is uncertain whether diodrast would have quantitatively the same 
effect upon the pre-cclamptie kidney as upon the normal. Furthermore, detailed study of 
their data for individual cases leaves one unconvinced that a reduction in the filtration rate 
is chiefly responsible for the decreased uric acid clearances. Recalculation of their data shows 
a more general factor — in pre-eclampsia there seems to be an increased tubular rcabsoiption 
of filtered uric acid. (Uric acid is filterable from human plasma.") 

In the pre.sent paper we are reporting the measurements of simultaneotis 
clearances of inulin, urea, and of uric acid as determined bj' two mctliods. In- 
idin doe.s not affect the uric acid clearance.^ 

Material and Methods 

Antepartum clearances were measured in ten normally pregnant women near term. In 
eight of these, the clearances were repeated six to twelve days postpartum. Similar clear- 
ance determinations were made antepartum and repeated postpartum in eight cases of pre- 
eclampsia and two cases of eclampsia. No i)atient was in labor at the time of the tc.=t al- 
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though some delivered ■within twenty-four liours. (Crawfords lias found that the blood urie 
acid rines considerably during labor, perhaps because of retarded renal excretion.) 

The night before the test, the patient was given a liter of water to drink. Beginning 
at 5:30 the morning of the test, she was given 200 ml. of water every half hour until the 
test was started (usually between 7 and 9 a.m.). Tlie fasting patient was catheterized, a 
blank blood sample obtained, and an infusion set up. The infusion consi.sted of 700 ml. of 5 
per cent dextrose containing 7 Gm. of inulin, and was given at the rate of 4 ml. per minute. 
Once the infusion was begun, 3 Gm. of inulin (in 10 per cent solution) were injected through 
the rubber tubing. At least half an hour later, the bladder was emptied, and a blood sample 
taken. Three urine samples were then obtained, usually at twenty-minute intervals unless 
the urine volume were low, in which case tlie collection periods were prolonged to as much as 
an hour. Furtlier blood samples were taken midwa}' in the second and again at the end of 
the third urine collection periods. At each emptying of the bladder, 50 c.c. of air repeatedly 
were blown into the bladder and .suprapubic pres.«ure used to force out the residual urine. 

All clearances were calculated asH^, where XJV is the quantity in milligrams of inulin. 


urea, or uric acid excreted per minute, and S is the concentration of the sub.stance in the 
serum, in milligr.ams per milliliter. The data given in the tables are the averages of three 
clearance periods. Urine volumes were usually cither decreasing or nearly constant. 

Serum filtrates were made by the method of Somogj’i'J for the inulin analyses. For urea 
and uric acid determinations, 3 ml. of serum were added to 13.5 ml. of distilled water; to this 
were added 1.5 ml. of 10 per cent sodium tungstate and, slowly with shaking, 12 ml. of N/12 
sulfuric acid. 


Inulin was determined in serum filtrates and in diluted urine by the fructose method of 
Roe, 10 as suggested by Hubbard and Loomis.n Serum and urine analyses were done si- 
raultaneou.sly and with a set of 5 standards (2.5 to 4.5 mg. per 100 ml.). This is important, 
because the color development is very sensitive to small changes in temperature, and the fac- 
tor k, therefore varies. Readings were made with an Evelyn photoelectric colorimeter. Blood 
sugars were determined, since high concentrations of dextrose give some color in the inulin 
measurement. 

Urea in serum filtrates and urine was determined by the manometric urease methods of 
Van Slyke.i2 

Uric acid in scrum filtrates and in diluted urine was determined by (a) Folin’s direct 
method, 13 and (b) a modification of the photoelectric method described in the manual of the 
Rubicon Company.n In this modification, the blanks were prepared by removing uric acid 
from serum filtrates and urines by treating with Lloyd’s reagent. Folini3 writes that this 
treatment removes “all of the uric acid, nearly all of the creatinine, and very little else.” 
The uric acid-free urines were then diluted to the same degree as were the samples for 
analysis. 

All determinations, except urine urea, were done in duplicate. 


Kesults 

Tables I :ind II summarize the data for ten normal subjects. The individual clear- 
ances have not been corrected to the conventional surface area of 1.73 square meters. The 
averages, sttmdard deviations, and ranges have been c.alculated from clearance.s so corrected. 
In estimating the surface area, the prepregnancy weights have been used. CNoarly, if not 
quite all studies of chmrances in jiregnancy have been corrected from the patients’ actual 
weights, if corrc'-ted at alt. .Since the average patient near term weighs 20 to '10 pounds 
more than she did before pregnancy, or will weigh in a week or two after delivery, this make." 
.-in appreciable difTi-rence. We chose the preprepianey weight because there is no evidence that 
the kidneys increase in size and functional capacity during pregnancy !tnd recede rapidly m 
the puerjicriurn. The usual correction for surface are.-i i.«, of course, based upon the observa- 
tion that renal size and clearance, roughly parallel the body surface area. The uncorrected 
clearance- are prest-nfed in the table, in order that the antejiartum and postpartum values 
may be comjiared.i 

Tiiere !•= no signific.-ait difference between the antepartum and po-tjcirtuni avenigc*-- 
The average inulin and urea clearances of 12S and 78 ml. per minute, respectively, are about 
10 per cent higher than the a'veragej generally rejetrfed for women. The uric acid clear- 
ance* a- dctermitieil by the two method'- chc-<-k very- clo“i-ly, and arc in the middle of the range 
rf ported for normal nonpregnant adult-*. 
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Table I. Data for NoRirAE Patients, Ante Partum 
(Individual clearances not corrected for surface area) 
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l.GS 

3.21 

2.70 

143 



15.9 

10 

23 

iv 

32 

1.09 

1.82 

2.92 

1.35 

92 

- 

17.2 

16.3 

Averages 



1.05 

1.74 

3.77 

3.33 

125 

75 

15.0 

15.1 

Clearances per 1 

.73 


Averages 



131 

79 

10.3 

15.8 

square meters body 


Standard 

deviations 

32 

29 

3.9 

3.9 

surface 

area, cor- 


Ranges 



77 

38 

9.9 

9.6 

reeted from prepreg- 





to 

to 

to 

to 

nancy weights 






182 

130 

26.0 

26.1 


Table II. Data for Normal Patients, Post Partem 
(Individual clcarance.<5 are not corrected for surface area) 


NO. 

1 ANTE PARTUM | 




POST 

PARTU.M 




DAYS 

(A.P.) 

URIC ACID/ 
INULIN ' 
CLEARiVNCE 
RATIO 

DAYS 

(P.P.) 

SERUM 
URIC ACID 
MG./lOO 

AVERAGE 

URINE 

VOLU.ME 

ML./MIN. 

CLEARANCES IN ML. PER MIN. 

URIC ACID/ 
I.NfLIN 
CLEARANCE 
RATIO 

INULIN 

UREA 

1 URIC 

ACID 

FOLIN j PHOTEL. 

1 FOLIN IPHOTEL. 

FOLIN |PHOTEI.. 

1 

12 

0.104 

0.109 

9 

5.84 

10.69 

125 

80 

10.8 

17.9 

0.134 

0.143 

2 

6 

0.143 

0.143 

G 

3.77 

7.58 

110 

80 

16.6 

16.2 

0.150 

0.147 

3 

2 

0.101 

0.102 

9 

3.88 

6.81 

135 

89 

21.2 

20.3 

0.156 

0.150 

4 

2 

0.156 

0.150 

7 

3.84 

4.78 

126 

79 

13.7 

14.0 

0.109 

0.111 

5 

11 

0.098 

0.085 

7 

4.64 

4.75 

134 

79 

12.3 

12.8 

0.092 

0.096 

6 

15 

0.117 

0.115 

12 

4.75 

5.77 

111 

57 

8.2 

8.0 

0.074 

0.072 

7 

17 

0.132 

0.132 

0 

5.10 

8.84 

100 

60 

11.4 

11.5 

0.113 

0.115 

8 

13 

0.128 

0.124 

8 

4.90 

5.19 

105 

55 

11.2 

11.0 

0.107 

0.105 

9 

1 

0.119 

0.111 










10 

22 

0.187 

0.177 










A-verages 

0.128 

0.125 

8 

4.60 

6.80 

118 

72 

13.9 

14.0 

0.117 

0.119 


Clearances per 1.73 

Averages 

120 

77 

14.9 

14.9 

square meters body 

Standard deviations 

10 

10 

4.7 

4.0 

.surface area, corrected 

Ranges 

99 

52 

8.6 

8.4 

from jirepregnancy 

to 

to 

to 

to 

weights 


150 

99 

23.5 

22.5 


Table III summarizes the rather meager literature on the normal uric acid clearance. 
Neither of the ttvo papers dealing with uric acid clearances in pregnancy can be accepted 
as giving reliable values. Schatfer, Dill, and Cadden^ determined their clearances in the 
presence of diodrast; Nayarsi studied Indian women, whose average normals in many respects 
are far from anything seen in normal occidental women. Moreover, Nayar assumed that the 
rate of uric acid excretion has an augmentation limit at a urine volume of 2 ml. per minute, 
and arbitrarily used the square root of the volume in calculating his clearances. What he 
reports as ‘ ‘ clearances ’ ’ are therefore too low whenever the urine volume fell between 1 and 2 
ml. per minute, since Brdchner-Mortensenio found the augmentation limit to lie between 0.5 
and 1 ml. per minute. 

The clearance ratio of uric acid/inulin is of special interest. This ratio gives the pro- 
portion of filtered uric acid which is finally excreted in the urine. The lower the ratio, the 
greater has been the renal tubular reabsorption of filtered uric acid. In the ten normal cases, 
this ratio averages about 12.2 per cent (12.8 per cent ante partum and 11.7 per cent post 
partum). The lowest antepartum ratio is 9.8 per cent. There is no consistent direction of 
change with delivery; in 3 cases the ratio increased, in 5 it decreased, and in 2 no post- 
partum observations were made. 
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Table III, A Efa'iew of the Literature on Uric Acid Clearance in Norsial Adults 
(“Original formula” replirased for uniformitjL UV = minute e.xcrction in milligrams. 
B, P, or S = blood, plasma, or serum concentration in milligrams per milliliter) 













URIC ACID 

RATIO 






CLEARANCE 

URIC 





URIC ACID 

ML. PER MIN- 


ORIGINAL 

AUTHOR 

year 

cases 

METHOD 

UTE 


formula 

Watanabets 

1917 

5 

Pol in and Benis 

Whole blood 


B 




Benedict and 
Hitchcock 

8,9 


UV X 00 

B 

Stcinitz.ut 

1022 

0 

Hopkins- 

Morncr 

Whole blood 



ai.7 


V 1.44 UV 

Berglund and Frisks 

30.35 

70 

Folin (1933) 

Unlaked blood 
19.0 

- 

00 UV 

B 

Giirdstamis 

1935 

20 

Folin (1922) 

Plasma 

13.5'' 

- 

UV 

p 

Brdchner-Morlen- 

3940 

10 

Own (Fcrri- 

Plasma 

- 

UV 

scnio 



cyanide re- 
duction 

0.9 

Plasma 


UV 

Coombs and associ- 

3940 

• 8 

Benedict and 

9.8 

V 

ates^o 



Behre , 

31.1 





1 




u vv 

Nayar2i 

3940 

43 

? 

Wliole blood 

- 

B 

i 




(7.7) t 







(30.3)1 

UV 

SehafTcr, Bill and 
Cadden+ 

3943 

12 i 

Folin (1933) 

Plasma 

p 


1 

(31.9) t 


UV 



Bonsnes, Bill tind 

3944 

20 

Folin (1922) 

Plasma 

- 

p 

BanaG 



14,0 


UV 


Pre.sent .study 

3945 

10 

Folin (3933) 

Serum 

12,2 

s 




Pliotoeleclric 

15,7 


'J’otals and Mean 


105} 


35.3 




•Averagu.s of S to fl and 9 to 10 a. m. periods. Bonsno-s calculated an average of 12.0 
for the first ])erlod.s, Bri^icliner-Morten.scn got an average of 11.9 for all period.s. 

INot averaged. Nayar's formula doe.s not give true clearance.s, and Schaffer and as.so- 
ciate.s used diodrast. 

ISteinitz arhltrariiy credited with ten ca.se.s. 


Table IV. Toxemia Patient.?, Ante Partum 
(Recorded observations refer to the day of the test) 





! 

SURFACE area IN SQ. 
M., FROM 

BLOOD 

PRESSURE 



NYJ. 

AGE 

GltAV- 

Hl.\ 

WEEK.S i 

preg- 

.NANT 

PUEPP.EG- 

NANT 

WEIGHT 

ACTUAL 

WEIGHT 

SYSTOLIC/ 

DIA.STOLIC 

M.M. HG 

PROTEINURIA 
GRAMS PER 
LITER 

r.DE.MA 


Prc-rclampsia 


11 

23 

vi 

38 

mmmmm 

1.70 

190/110 

12 

2 plu-s 

12 

20 

i 

41 


1.59 

358/302 

32 

3 J)lus 

13 

38 

i 

41 


1.84 

3.38/130 

V, f. tr.^ 

2 plus 

14 

28 

i 

30 


1.57 

138/ 98 

O 

2 idu.s 

L5 

43 

V 

41 

1.89 

1..87 

142/ 92 

V, f. tr.'- 

1 

10 

31 

iii 

28 

1.52 

1,58 

338/ 90 

V, f. tr.'' 

] })hiH 

37 

.30 

vi 

30 

1.73 

1..89 

300/300 

30 

3 plus 

38 

38 

iii 

.31 

1.58 

1.07 

300/314 

,34 

3 plus 






I-'clanijmn 




1!» 

21 


■nMI 


1.08 

340/ 70 

.3 

WSmM 

20 

LS 

miQiiii 




100/110 

30 



V, f. tr. - very feint 

tr:t<-e; sllglit 

tufhhlity en 

;i(Wltion of 

.su!fo.“-'illeyllc 

aeid. 


Table IV det-eribe- liie status of tlte pre-fsdunip! ie and eeltiriipfic patients, as of the day 
of tlte teki. All had been hospitalized for some days before the tests were done; for tins 
r«‘a''iri tlie rei-ordi’d blood pre-'.ure-, proteinuria, and de;^rees of edema often represent im- 
proieijii’nt over the stJttiis on admission. As for the 2 Cf.dainptie patients, Case 19 v.'U.s done 
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six days after a series of convulsions and intrauterine death of the fetus; Case 20 was done 
fifteen houjs before tlie first of a dozen fits. All cases wer6 known to have had normal blood 
pressures in pregnancy, until the onset of toxemia. 

The antepartum clearance observations in the pre-eclamptic and eclamptic patients, which 
are summarized in Table V, show considerable reductions from the average normal. Thus, the 
inulin clearance averages 25 per cent below the average normal. Our average urea clearance 
is reduced in e.xactly the same degree, and thus the urea/inulin clearance ratio remains at the 
usual figure of O.GO. The uric acid clearance is decreased in considerably greater degree, 
and averages only 50 per cent of the normal mean. Cases 12 and 20 are not included in the 
averages, because the marked oliguria makes for probable collection errors. Of the eight cases 
with satisfactory urine outputs, only two had inulin clearances below the normal range (Cases 
11 and 18). On the other hand, all but three did have uric acid clearances falling below the 
range of the normal series. 


Table V. Clearances in Pre-Eclampsia and Eclamp.sia, Ante Partum 
(Cases 12 and 20 not averaged because of oliguria) 





1 


1 

1 URIC ACID/INU- 

DAYS 


SERUM URIC 

MEAN URINE 

CLEARANCES IN ML. PER MIN. 

LIN CLEARANCE 

BEFORE 


ACID, JIG. 

VOLUME 



URIC ACID 

RATIOS 

DE- 

NO. 

PER 100 ML. 

ML. PER MIN. 

INULIN 

UREA 

POLIN |PH0TEL. 

FOLIK |PHOTEL. 

LIVERY 


Pre-eclampsia 


11 


l.Gl 

G3 

- 


MM 



1 

12 


0.13 

17 

- 

Kl 


Bffli 1 m 

Mranfl 

1 

13 


2.48 

115 

G3 

■lOiW 

10.5 

BVi s' 9 

0.092 

3 

14 

5.71 

2.51 


41 

6.9 

7.6 

■W * B 

0.07G 

9 

15 

(3.35 

2.35 


5o 

9.1 

8.8 

Bon i m 

0.089 

G 

1(5 

4.72 

4.72 


54 

7.3 

6.9 

0.078 

0.073 

30 

17 

G.4G 

1.5G 


- 

5.3 


0.051 

0.054 

0 

18 

G.18 

1.53 


- 

G.2 

mm 

0.100 

0.110 

7 


Eclampsia 


19 

20 

8.45 

6.17 

B^BIB 

105 

40 

67 

8.4 

3.G 

Hi 

0.080 

0.090 

0.079 

0.088 

8 

1 

Means 

1 G.61 1 

2.75 

93 

50 

7.4 

7.5 

0.081 

0.081 

8 

Clearances per 1.73 
square meters of 
body surface area, 
corrected from 
prepregnancy 
weight 

Means 

Standard 

deviations 

Ranges 

98 

20 

G5 to 
118 

59 

10 

46 to 
74 

7.7 

1.7 

5.3 to 
10.8 

7.9 

1.7 

5.6 to 
10.8 


1 



Table VI. Clearances in Pre-eclamp.sia and Eclampsia, Post Partilm 




JIEAN URINE 

cleailinces in jil. per min. 

URIC ACID/ 



SERUM URIC 
ACID, MG. 

VOLUME 
ML. PER 



URIC ACID 

INULIN CLEAR- 
ANCE RATIOS 


NO. 

PER 100 ML. 

MIN. 

INULIN 

UREA 

i FOLIN 

PIIOTEL. 

IXILIN 

PIIOTEL. 


11 

6.29 


■nsQil 


8.3 

8.2 

0.080 

0.079 

9 


4.32 




19.8 

21.4 

0.134 

0.145 

6 months 

12 

3.22 




22,2 

20.5 

0.206 

0.190 

10 

13 

4.84 

5.40 

100 

GO 


14.2 

0.130 

0.142 

8 

14 

4.21 

5.58 

80 


11.3 

13.4 

0.142 

0.168 

7 

15 

5.SS 

3.95 

113 

78 


10.2 

0.095 

0.090 

6 


4.24 

10.20 

117 

76 

11.6 

13.7 

0.100 

0.117 

7 weeks 

10 

4.42 

o.OG 

94 

50 

10.0 

10.8 

0.107 

0.115 

6 

17 

4.51 

6.05 


98 

15.3 

17.0 

0.112 

0.124 

7 

18 

3.40 

3.28 


SO 

16.7 

16.8 

0.140 

0.141 

6 

19 

5.45 

6.03 



9.9 

10.0 

0.098 

0.098 

6 

20 

4.51 

1.47 

101 

mm 


17.0 

0.156 

0.168 

9 


4.31 

5.65 

110 

78 

14.6 

15.5 

0.133 

0.141 


Clearances per 1.73 
square meters of 
bodj’ surface area, 
corrected from 
prepregnancy 
■' weight 

Means 

Standard 

deviation 

Range.* 

117 

18 

90 to 
151 

82 

12 

(54 to 
98 

15.6 

3.6 

9.8 to 
25.8 

16.4 

4.4 

9.3 to 
23.8 





•In cases 11 and 15. onl.v tlie second cle.arancc-t are included in tlic averaRes. 
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The clearance ratio of uric acid/inulin. is reduced by about one-third. JFHh one ex- 
ception, the highest ratio in the ten pre-eclampiics is lotcer than the lowest ratio in the ten 
normals (Fig. 1). Tliis lowered clearance ratio points to an increased tubular reabsorption 
of uric acid in pre-eclampsia and eclamp.sia. This is the factor mo.st generally operative in 
reducing the uric acid clearance. 

The postj)artuTn clearances in the pre-eclamptic.s and eclamptics show a return to nor- 
mal (Table VI). SchafTer, Dill, and Cadden-' .siniilarly found a rapid return to normal in 
the four pre-eelamptics whom thej' cheeked post partum, although part of the apparent in- 
crease is attributable to their corrections on the basis of weights at the time of the tests. 

More significantlj', the clearance ratio of uric acid/inulin also returns to normal after 
delivery. Thi.s ratio increased post jjartum in every case. As Fig. 1 show.s, the ratio 
jumped from the low antepartum values up into the normal range in all but one case. In 
Cases n and 15, the ratios had not attained a normal level within the tir.st week post partum. 
Repetition of the tests at six months and seven week.s, respectiveh', gave normal ratios. 



Fie. 1. — Tli‘‘ fnictloii of niF-red uric aclU finally cxcroteil In the urine. The arrow 
flenotes the fllrcction of clmnae with ilellvery. (Clearance ratio = fraction excrettel.) l,j>r>er 
line =: average normal antepartum clearance ratio. Lower line = lowe.st tionnal .'inteparlum 
ch'arance ratio. Note that the hlchest antepartum ratio In pre-oclampsi.-i l.s lower than the 
lowest antepartum ratio In the normal serle.® (one exception). Note al.so that every pre- 
eclamptic shows a ri.“e in the ratio, with delivery, while there Is no con.el.stent direction or 
ehamce In the norma! .series. 


Discussion 

Stniulcr and (.'adden,' in ]93-l^, .sialcd; ‘’A.s y(;t we are not. in a po.sition 
to slate liiat llie excretion of nrie acid i.s d(-cri.*ased in eelanijisia. There is, how- 
(>v('r, snfTicienl evidence to make ns believe that the aecuinulation of uric aeid 
in the blood in eclatnji.sia is not tiie. result of dt'creased kidney function, but 
rather the result of a nietaholie change. This nietabolie change .seems to be de- 
pendent u{>on liver damage.*' In 1039.= they eon(-liided that the renal e.xeretioii 
of uric aeid U normal in eclamjisia (/ice afiove), and that tlie liyperurieemia 
theud’oie dopended upt/ii liver impairment. 
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TJie physiologic measure of the kidney's efficiency, liowever, is not merelj' 
tile quantity of uric acid excreted in unit time. Eatlier, the true measure is tlie 
clearance. A clearance is calculated by dividing the quantity of substance ex- 
creted in unit time by the concentration of the same substance in the plasma. 
Thus a Iddney of 50 per cent efficiency (clearance half of normal) will excrete 
the same quantitj’- of uric acid in unit time as will the kidney of 100 per cent 
efficiency, provided that the plasma concentration of uric acid be doubled in the 
patient with the 50 per cent clearance. The five patients with eclampsia, stud- 
ied by Cadden and Stander,- all had hyperuricemia. Dividing the “normal ex- 
cretion" bv the increased plasma concentrations would, then, give subnormal 
clearances. The rough calculations possible from their data indicate that all 
five of these patients had uric acid clearances of less than 50 per cent of average 
normal. A renal factor does, then, appear to lie operative in the retention of 
uric acid in eclampsia. 

As has already been mentioned, Schaffer, Dill, and Cadden'* found the uric 
acid clearance to be decreased by an avei’age of 31 per cent in their pre-eclamp- 
tics. Our own data show an average reduction of 50 per cent in the uric acid 
clearance. The average serum uric acid in these toxemias was increased 75 
per cent over the mean level in the normal series. The diminution in the clear- 
ance seems great enough to account for the rise in serum levels. If we assume 
a constant production and destruction (if any) of ui'ic acid in these patients, 
then a 50 per cent reduction in the renal clearance might be expected to cause 
a rise, up to double the initial serum concentration. In several of our pre- 
eclamptic patients we predicted rises in the blood uric acid on finding low clear- 
ances. Thus, in Case 16, the whole blood uric acid was 3.5 mg. per 100 ml. on 
the day of the clearance test. The uric acid clearance was half of average nor- 
mal. Two weeks later, the wliole blood uric acid had climbed to 5.4 mg. per 100 
milliliters. 

From the above considerations, we see no need for invoking liver impaii- 
ment as a causative factor in the hyperuricemia of pre-eclampsia and eclampsia. 
Our studj^ has no immediate bearing upon the rest of the quotation from Standee 
and Cadden,* that the blood uric acid “. . . gives us an accurate index of the se- 
verity of pre-eclampsia. ..." "Whatever ma 3 '' have been established in this con- 
nection still stands ; we question onty that the hyperuricemia means liver dam- 
age. If an increased blood uric acid does point to severe pre-eclampsia, how 
ai’e we to interpret a lowered uric acid cleax'ance which Avill lead to a rise in the 
blood level? Is the clearance an earlier measure of scA'^ere toxemia? 

In the aA^erages, the diminution in the uric acid clearance is attributable to 
tAVo factors exactl^^ equal in effect. The factors are (a) reduction in the I’ate of 
glomerular filtration, and (b) increase in the tubular reabsorption of uric acid 
from the glomerular filtrate. But the uric acid clearance is often decreased 
AAdiile the filtration rate is normal. Therefore, the general factor in the I'educ- 
tion of the uric acid clearance in pre-eclampsia and eclampsia apjAcars to be aug- 
mented reabsorption of uric acid bj' the renal tubules. This factor of increased 
tubular activity is expressed in the loAvered clearance ratio of uric acid/inulin. 
As Fig. 1 shoAA''S, this ratio is decreased in every pre-eclamptic and eclamptic 
patient. Also, in every case, the ratio rises post partum Avhile in normal pa- 
tients thei’e is no consistent direction of change Avith deliveiy. 

The data of Schaffer, Dill, and Cadden* include simultaneous antepartum 
clearances of inulin and uric acid in eight normal and seven pre-eclamptic pa- 
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tients. The clearance ratios calculated from their data are presented in Fig. 2. 
Their absolute values are not comparable to ours for the reason already men- 
tioned (diodrast). However, it is clear that the- clearance ratio is decreased in 
their pre-eclamptics where it averages 0.23; a reduction of 24 per cent from-'the 
mean ratio in their normals which is 0,30. 

^\Tiether the decreased uric acid clearance in toxemia represents renal 
“impaii’ment” is a dialectic question. All evidence indicates that the reab- 
.sorption of filtered uric acid, in the normal subject, is an active tubular process 
rather than mere passive back-diffusion, as in the ease of urea. In toxemia, this 
reabsorption is augmented. Since the clearance ratio of urea/inulin is normal, 
increased back-diffusion through damaged tubules probabl.y is not operative. 
The kidney would, then, seem to be ovcractive in the reabsorption of uric acid, 
rather than underaetivc. ' 



Kip. 2 — The clearance ratios c.alcuiatcrl from the data of Schaffer, Dill, and 

inulm f 

C:\ddcn.‘ The average mlio lor llic normal patients is O.SO, and for the pro-eclamptic.s is 0.2.i. 


The effect of pre-eclampsia upon the uric acid clearance may be more 
marked than is apparent from the percentage depression in the clearance. 
Brjielincr-Morlcnseid'’ ]ia.s shown that the uric acid clearance increases wlien 
the ])lasiria level of ui-ie acid is raised, Pci*haps the spontaneous hyperuricemia 
of these toxemic ])atients also increases the clearances, and thus ma.sks the true 
extent of the effect of the toxemia upon the renal tubule. 


Our finding of a 2r7 jicr cent reduction in the urea clearance in pre-eclampsia 
is in accord with what other investigator have reported. At finst sight it might 
seem to be in disagreement with an earlier paj)cr by one of us,-* which has heen 
criticized by Herrin-’ for reporting normal urea clearances in pre-eclampsia. 
In that ]ta])or, however, it is stated: “In all groups, the higher or liighesi 
clearanee of several shown by a patient was taken as that individual's functional 
level if certain eondition.s were fulfilled.’' We do ag-rec* with the majority that 
maiu' j>re-(clainplie.s will show .‘■omewliat decreased urea clearances on single 
tests. Some will show persistently lowered elearanees on rejicated test.s, hut 
others will \-ary wi ll up into llie normal range in at least one of a .series of tests. 
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Summary and Conclusions 

Simultaneous measurements were made ante partum of the serum clear- 
ances of inulin, urea, and uric acid in ten normally pregnant patients near term, 
and in ten patients until pre-eclampsia and eclampsia. In all but two of the 
normals, the tests were repeated post partum. 

In pre-eclampsia and eclampsia, the uric acid clearance is reduced. In this 
series, the diminution averaged 50 per cent. 

On the average, the reduction in uric acid clearance depends equally upon 
2 factors, viz. : (1) a decrease in the rate of glomerular filtration, and (2) an 

increase in the tubular reabsorption of uric acid from the glomerular filtrate. 

The increased tubular reabsorption of uric acid is the more general of the 
two factors. 

Published data of other workers have been reinterpreted to support these 
conclusions. 

The diminution in uric acid clearance appears adequate to explain the 
hj’perurieemia of pre-eclampsia and eclampsia. 

We wish to acknowledge our indebtedness to Drs. S. A. Cosgrove, J. F. Norton, and 
E. G. Waters, who have permitted us to use their private patients, and who have read the 
tj’pescript. Tlie urea clearances and Duboscq colorimetry were done by Doris Furze and 
Eleanor Brudnicki. 
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VAGINAL HYSTERECTOMY IN THE MANAGEMENT OP 
DESCENSUS UTERI* 


W. C. Daxforth, M.D., Evaxston, III, 

(From the Department of Gynecology and Ohstefrics, Evanston Hospital) 

I N THE management of descensus of the uterus, todaj’^, two procedures are 
employed almost to the entire exclusion of all others. One of these is vaginal 
hysterectomy together with tlie use of the cardinal ligaments, the pubocervical 
fascia, the uterosacral ligaments, and the uppei’ portions of the broad ligaments 
for the construction of a supporting structure which will uphold the vaginal 
vault and the bladder. The other is the ]\Ianchester operation, or one of its 
modifications. The latter, as it is usually done, employs the bases of the broad 
ligaments and the pubocervical fascia as the means of support, the cervix being 
nearly always shortened by amputation. Advancement of the bladder is an 
e.ssential part of this operation. The intelligent treatment of uterine descen.sus 
requires a clear conception of the mechanics of uterine support and of the 
anatomy of the structures ])y wliich this is accomplished. The use of the round 
ligaments to hold up the stump of the uterus after subtotal hysterectomy long 
since demonstrated its ineffeetivene.ss and the attachment of the cervical stump 
or the fundus of the uterus to the anterior abdominal wall has been an unsatis- 
factory procedure. To deal efficiently with descensus of the uterus, and the 
sometimes marked outlet relaxation which accompanies it, requires a greater 
operative skill and a better knowledge of pelvic anatomy than do many of the 
operations carried out abdominally. 

In either inethod of operation, the restoration of support depends upon 
the use of these .struetuzus. Failure to use them, or failure to employ them 
propei’Iy, causes the operation to be a failui-e. 

We have treated the greater part of our cases of descensus by A'aginal 
hysterectomy. A smallei’ zzumber have been dealt with by the emplojmzent of 
bladder advancement, antciioi' colpoplasly, and transplantcztion of the bases of 
the broad ligaments. To this has been added a perineal pla.stic operation vary- 
ing in degi’ce according to whether we wez-e dealing with a simple rcctocelc or 
an entcroccle. 

In a little mozc than 600 vagizzal hy.stez’eetomies we fizzd that the opcz’ation 
was done for descen.sizs of givatez' or Ic.ss degz-ee in 160 cases. All cases have bcczi 
excluded in which the cervix did not come easily to the izzti’oitus with .slight 
traction. Thc.se we refer to as de.scezzsizs of the fiz-st degree. Thez-e wez-c 36 of 
these. Those izz which the eez’vix eznez'ged fz-ozn the introitus foz’ a distance of 
not moi’c thazz 2 iziclnus wez-e termed secozzd-degrzjc descczzsus. Of these tfiez-c 
were 6o. Those izi which the izterus came oizt fnz*thez-, inchzding those in which 
the ozztirc length of the utcz-izs came out, az-e tez-zned thiz-d degz-ec. This group 
zzuinb(*z-cd oO. In mazzy of the ca.scs of moz-e extensive descensus an unhealthy 
ccz-vix was fonzid with dccizhitzzs. midocezwieitis. and eversion. Occasionally 
small fibroids were present. 

Ho f.-ir as IfH'hniquc i-* poiii'fnif'l, tliorc won- two j^roui's of In those in whiplt tlip 

utenj'- w.-js ontiTPh- out. or at least a lar«e part of it?* hull: ose.aj/eil from the vagina, we have 
ti'eii the ne-thod ^ihi'-h i“ often epoken of a-- tiie Mayo ojieratirm aii'l wiiieh has hwri 

‘I’n nl"Z n <iX lb'- <'lib--u:i) tjynf eritoj'b’.'il Hot'jvt;.', Oct, 20, It'tJ. 
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described bj' Ward. The operation as first described lias been somewhat modified by Ward. In 
addition to the method as described by him we have found the use of tlie pubocervical fascia, 
dissected free in flie early part of the operation and brought together over the united broad 
ligaments, to be a valuable part of the procedure and one which materially adds to support. 
An inverted T-shaped incision is made on the anterior wall extending nearly to the urethra. 



Fig. 1. — Dissection of tlie fascia of the anterior wall. Di.ssection complete on left. 
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straight clamps and divided. The uterus is then turned out anteriorly and the broad liga- 
ments caught in three clamps on either side. The uterus is then removed. The next step is to 
approximate the uterosacral* ligaments. In patients in -whom there is a marked enterocele 
it adds much to the etBciency of the oiieration to resect a portion of the uterosa’cral pouch, 
much as one might remove a part of the sac in a hernia. This step in the procedure was 
originally suggested by Ward. An efficient closure of the posterior part of the weakened 
uterine supports is a very important part of the operation. We have found that here is a fre- 
quent place for failure to manifest itself. Whether a part of the pouch is removed or not, 
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the uterosacralR are united with three, or perhaps four, transverse sutures. This clo.«es the 
posterior part of tlie weakened area. The broad ligaments are then closed by means of a 
running mattress suture passed back of the clamps which are removed in succession from 

below upward as the suture proceeds. This suture is locked at the top and then, in the form 

of a running suture, is brought back to the point from which it started. This adds to 
the safety of hemostasis and brings the x»critoneal surfaces into better apposition. The 
anterior edge of the sutured ligaments is then fastened below the rami of tlie pubes and as 

close to them as possible by means of a stitch on either side. This is to close the anterior 

gap and to prevent the bladder from escaping over the forward edge of the broad ligaments. 
If a gap remains between the uterosacr.als and the hammock of broad ligaments, this is closed 
by suture. A firm floor has then been formed upon which the bladder may re.st. Over this is 
sutured the pubocervical fascia, and, finally, the mucosa is closed after removing the e.vccss 
portion. The pubocervical fa.«ciu and the mucosa are best closed with fine, No. 0 chromic gut 
used singly. This is full}* strong enough and leaves le.ss material to be absorbed. A perineal 
repair is done, the degree of which depends upon the degree of relaxation. The cure of 
onterocele depends upon the closure of the utcrosacrals rather than upon the perineal plastic. 
It is essential to be able to distinguish between entdroccle and rectocele. We have seen a 
number of patients in whose cases failure to make this distinction, which has led to an attempt 
to provide relief by the use of a perineal repair, has re.‘<ulted in failure. 

A variant of this procedure is utilized when the uterus does not come down far enough 
to be brought entirely out of the vagina. In these cases it does not come far enough out to 
render the use of the running mattress suture easy. Under these conditions the broad liga- 
ments are caught in clamps, usually three on each side, ligated and divided. The uterus is 
brought out anteriorly or posteriorly as may seem easier. The ligated ligaments arc then 
united in the median line and the pubocervical fascia is then brought together over them. 
The closure of the utorosacral ligaments is carried out just as has b(*en described. This last 
method is well illustrated in the last edition of the textbook of Curtis, 

Our c.xperionce has led us to emphasize a few points in operative technique. The closure 
of the posterior hernia which comes down through the interval between the uterosacral liga* 
rnents is extremely important. In our earlier ca.«c.«, before we came to appreciate the neces- 
sity of this, we had some recurrences of the enterocele. If the utorosacral pouch of peri- 
toneum is lengthened notably, it .should be resected as one would do with a hernial sac. It is 
essential to close the anterior portion of the weakened area. Thus is accomplished by attach- 
ing the sutured broad ligaments, as has been noted above, as high as possible under the rami 
of the pubes. A careful perineal repair is e.s.“ential. It is unnecessary, particularly in fascial 
approximation and in the closure of the mucosa, to use heavy catgut. We find that No. 0 
chromic gut is fully heavy enough and believe tliat it has an advantage in that if leaves 
less to absorb. For all otlier work No. 1 gut. used singly, is amply strong. It is illogical to 
employ gut which has a tensile strength many times that of the tissue in which it is placed. 
1,'nnecessarily heavy gut places an unduly heavy burden upon the surrounding tissues as it 
requires them to dispose of a far larger bulk of material than is needed. The argument that 
heavy and long-lived gut is needed for heniO'-tasis is erroneous. Thrombosis, upon which 
])ermanent hemostasis depends, is complete long before the end of the time needed for the 
absorption of the gut, 

Tlie removal of the uterus is particularly useful in patients in wliorn the descensus is 
marked. In our hands, operations of the Manclicster type are used as a rule in cases in which 
the descen>-u« is not too marked and in ]»afients, of whom we have seen a goodly number, who 
have tmdergone subtotal hysterectomy elsewhere and in wliom the eervi,v lias subsequently 
come down. It may also be ti'-ed in eases in which a previou.s laparotomy renders liysterec- 
tomy difiiciilt. Often an ineidenttil condition lias been i-ared for while the existing di'scen^ii*' 
had been ignored or treated by some inadequate method intra-tibdominally. We have also 
wea !i number of patients who had had an atttu-hment of the fundus to the tibdomiiml wall 
•,vith a sb>-equenf and sometime.- very marked deM'ensu«. 

In many women with marked de.-eenous the uterus i,- tin unhealtliy organ. Endo- 
eervitis is cimimon, and, if a [iroeedure of the .Manchester type is done, after amputating 
. 1 - sijtlicient length of the cervix, little i*- left of the uterus. Myomas are often pres^mt and. 
in our laboratory, adenom.vosi- i- sometime- found. I’he excision of the nteru“ permit*' 
of a more egicient U“e of the broad ligaments -.vhieli may be interjio-ed under the bladder, 
and v.hieb, v.hen reinforee.l by the pulmeervieal faseia, form an efiicient sijj>jiorf. In these 
eti-e- there 5- nlv.ay- a herriitjtion of the posterior part of the upjser pelvic floor. This can 
be raui'l) better de.-ik *,\ith after fh/- uterus is out than ’.vheri it is not removed, 'i h*" 
.Manchester ojieration doi'- not inelude mture of the tifero"aeral ligaments. This po-ferior 
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repair is one of the most important parts of the operation, and, if not well done, will re- 
sult in a recurrence in the form of a posterior herniation. 

In the fetus the rectouterine pouch extends to the level of the levator ani. This 
depth decreases with age until the lowest point of the cul-de-sac is at the level of the 
second or third sacral vertebra. A persistent pouch of the fetal type may predispose to 
descensus. Descensus which occurs in nonparous women probably is due, at least in many 
cases, to this congenital condition. It has not been possible to obtain follow-up data 
concerning all of the patients upon whom this operation was done. Some of them were 
patients in the ward service and not all of them were altogether cooperative. There were 
a number whose homes were outside of Chicago, sometimes at a considerable distance, 
and these could not be accurately followed up. We have felt that letters addressed to 
patients are not wholly to be relied upon and replies may indicate a re.sult either better 
or worse than would be revealed bj-- actual examination. Most of them, however, were 
seen by the member of the staff who carried out the operation. One statement must be 
made in considering the end result. The type of vaginal liy.«terectomy done for condi- 
tions other than marked decsensus need not shorten the vagina. In a large series of these 
we have found it quite possible to maintain a normal depth. In those done for descensus, 
especially those in which the uterus has emerged partially or wholly from the introitus, the 
vagina is already shortened. The descending uterus brings with it the anterior and posterior 
walls. Shortening has already taken place. In some of these patients there is some shortening 
after operation. In most of them it is not extensive enough to cause any complaint and 
many of the patients are elderly women. In manj' of them shortening is not noticeable. 
In estimating the value of the end result we have been concerned as to whether the vaginal 
vault is well supported, the anterior vaginal wall held firmly up, with relief of incontinence 
if it was present before the operation, and particularly whether the posterior portion of the 
vault semed firmly held. Our poor results have ranged from a complete eversion of the vagina, 
of which there has been but one, to slight relaxations of the anterior wall, cau.sing more or 
less cystocele or urethrocele. 

In the less advanced cases of de.scensus, tho.se of Group 1, we were able to follow 2G 
accurately. Success was attained in all but one. In this group of cases the problem is 
less difldcult than in those on which the uterus protrudes and the .supporting structures are 
greatly thinned. The material with which to work is of better quality and a firm support is 
more easily constructed. 

Of the patients making up Group 2, 32 reports were obtained as to the end result. Of 
these 28 were satisfactory and 4 were not. In one of these the end defect was a urethrocele 
which the examiner described as small. It could not be called an ideal result inasmuch as 
some of the anterior repair had not held, yet the patient was quite comfortable. 

In cases in which incontinence was a symptom, an attempt to correct this was made, 
usually bj' the use of the Kelly procedure. This is easily combined with the anterior colpo- 
plasty. 

In Group 3, those in whom the uterus came out more than 3 inches, there were 
53 cases in which adequate reports could be had. Of these 38 were satisfactory. As these 
patients have been more inconvenienced by the descensus than those in which it was of a less 
advanced type, it is especially desirable to give them relief. In 15 ca.ses failure of greater 
or less degree occurred, one being a total eversion. This patient was a woman well on in 
years. The problem was ultimately solved by a colpectomy. We have had no experience with 
the attachment of the vaginal vault to the anterior abdominal wall as advocated by Brady. 

In estimating unsatisfactory results we have included all cases in which any degreej of 
cystoeeie persisted or in which any degree of enterocele was apparent. Most of them were 
quite comfortable. 

The operation has the great advantage of being quite .«afe. One death occurred in this 
series, giving a mortality rate of 0.6 per cent. This is the only death in a series of over six 
hundred vaginal hysterectomies done for all causes. The mortality in the entire number of 
vaginal hysterectomies is 0.16 per cent. The operation in the more advanced cases of de.'scensus 
is almost extraperitoneal. It may be done bj' an experienced operator in less than an hour 
and is withstood very well indeed even by women of advanced years. It shares this factor 
of safety with the Manchester operation but has, I believe, the advantage of giving a more 
complete support inasmuch as the posterior portion of the upper pelvic floor may be dealt 
with. The competition between the two procedures should be limited, it seems to me, to cases 
in which the descensus is not extreme, better when the cervix has not passed the introitus. 
In 12.5 per cent of our case.s, or 20 in number, the result was not .'iltogether satisfactory’. 
In 87.5 per cent the result was satisfactory. By this we mean that a good anatomic result uas 
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attained, tliat is, a flat and well-supported anterior wall, a complete cure of entcrocele, and a 
well-healed perineum. Man}" women whose operations might permit criticism concerning tlie 
anatomic result were quite happy, satisfied, and. relieved of symptoms. 

Aftercare is quite simple. A vaginal pack is put in for twentj'-four hours. This is 
used less for hemostasis than for .support. The abdominal binder after a laparotomy supports 
the abdominal wall when the patient vomits or strains in any way. The vaginal pack serves 
a similar purpose. The bladder is emptied by catheter before the patient is removed from the 
table. Catheterization is done after twelve hours unless the patient complains of discom- 
fort sooner. Thereafter the bladder is emptied every eight hours until she voids spontaneously. 
When the bladder empties itself, a test catheterization is done to ascertain whether it empties 
itself completely. If less than 30 c.c. is obtained, the use of the catheter is discontinued. If 
the amount is greater than this, the eight-hour schedule is maintained until the amount after 
catheterization is le.«s than 30 c.c. 

The convalescence in the majority of these cases is uneventful. Distention is, as a rule, 
minimal, and in many cases bladder function returns soon after operation. Some bladder 
irritability may persist for a time after operation, which is due to the dissection of the 
bladder base from the anterior surface of the uterus. The greatest single discomfort which 
these patients seem to have is caused by the stitches in the perineum which close only the 
skin. Morbidity, as reckoned by the standard of the American College of Surgeon.s, is 
high. In the entire series we found that 53.3 per cent had fever on two or more days, ex- 
cluding the first, the temperature rising to 100.4° P. or more. The extensive dissection which 
is needed, opening up considerable areas, can scarcely avoid giving rise to some absorption. 
Eecovery, in most cases, gave very little trouble. 

In one case death occurred. This patient was a woman in whom the protrusion was 
about 5 or 6 cm. Slic went through the operation well but got out of bed the first night 
and was controlled witli some difiiculty. She developed a pelvic inflammation and shortly 
thereafter a pneumonia. The latter was the determining cause of death. 

Summary- 

Vaginal surgery requires a definite knowledge of the anatomy of the 
I’egion in which the procedure is carried out. It also demands a familiarity with 
the technique of the operations which are done in this field. The .specialist in 
pelvic surgery should be familiar with both the anatomy and technique, for 
the results of operations for descensus done from below are .so much better than 
those following abdominal procedures that the latter should give way entirely. 
The safety of the operation done from below is greater and this fact should 
weigh heavily in the choice of procedure. It is our opinion that vaginal 
hy.sterectomy, rather than the jirocedures of the Jlanchester type, particularly 
in cases of extreme descensus, is the operation of choice. In cases in which 
the descensus is of modei-atc degree, either will serve. As in many patients the 
uterus has pa.s.sed its usefulness, and especially inasmuch as the cervix is often 
unhealthy, wc believe that removal of the uterus has a much larger field of 
usefulness than the alternate procedure. 

030 Cnur.cn Sthect 

I 

Discussion 

DR. N. S. HE.XNEY. — tVlirn I was asked to di.=cuss this pajter the title was given 
to me as ‘‘Vaginal Hysterectomy and Prola{)se of the Uteru.'-, ’’ and I prepared a discussion 
along the.se line'. When 1 came to the meeting I found th.at the paper was on “de.'-cem-u.s.' 
We do not U“e the term de.ucen.'-us. 'I'he j)atieiit has a j)rolaj)se when the cervi.x 001110 .“ out of 
the vagina, iiji to romplete eversion of the vagina or procidentia. 

In my mind there i"- no place for the Manciie.ster ojieration in the treatment of prolaiise 
of the uteru*- unle-.s it be combined with bladiler advancement which is not a part of the 
Mancl!t‘'ter riperation. ,\nybody who adds liladder advancenienl to the Manchester operation 
doec .<-ninelhing that i“ U'eful because that is the particular part of the operation that c 
efi’icient. 

Dr. Danffirih Ini' now had one death in •■•ofuething over COO case.:. I have done vaginal 
j,v'tere'-t<,!ov e'er 'iticc 1 fir't started to praeti'-e and I have taken statistics only during 
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less than half of my experience. During this week we completed 1,237 vaginal hysterectomies 
with some three deaths. Had I started when Dr. Danforth did I would have 675 'without a 
death, because we have done 075 since the last death. 

Dr. Danforth uses the technique of tlie kfayo operation. The Mayo operation was 
described some twenty-five or more years ago and there should have been some improve- 
ment found in this length of time. 

Dr. Heaney tlien quoted extensively from a previously published paper (“Vaginal 
Hysterectomy in Cure of Prolapsus Uteri”) in which his method was described. 

DR. JOSEPH D, BAER. — We published an article in 1928, the opening paragraph of 
which was as follows: 

“The choice of operation is influenced first by limitations of conditions in the in- 
dividual patient; second, by the operator’s familiaritj- and perhaps success with particular 
tjqjes of operation; and third, his desire to improve re.^ults througli the utilization of other 
methods. ’ ’ 

The publication of 1928 showed 11 types of procedure for the cure of prolapse among 
220 operations. The interposition operation was employed 91 time.s, suspension and vaginal re- 
construction in fertile women was employed 14 times, the Le Fort operation 14 times, extra- 
vaginal reposition 13 times, vaginal hysterectomj- 7 times. In 1937, 221 operations were 
re'viewed, which showed the shifting trend of our clinic group at Michael Reese Hospital, 
One hundred sixteen patients were treated b}- vaginal hysterectomy and only 30 by the inter- 
position operation; 29 by the Le Fort operation, 13 by the Gilliam suspension and para- 
metrial fixation; there were 9 instances with us of the Manchester operation. In 1939, Dr. 
M. L. Leventhal reported on 51 ^Manchester operations. We had a veritable rush of Man- 
chester operations because we were all enthusiastic about them. Examining the data for 
1944 from January 1 to October 14, we found that vaginal hysterectomy was performed 
127 times, the Manchester or parametrial fixation 8 times, the Heugebauer-Le Fort, 5 times, 
and not a single Gilliam or Kocher extraperitoneal fixation. So we have come to vaginal 
hysterectomy as the outstanding cure for prolapse. 

The essayist has further confused the classification of prolapse. The essayist would 
have the first degree as that stage in which the cervix can easily be brought by traction 
to the introitus; the second degree, the condition in which the cervi.v emerges not over 2 
inches; the third degree, with the cervix completely dou-n. In the body of the paper, how- 
ever, he speaks of Group 3 as those cases in which the uterus is out more than 3 inches. 

The alleged purpose of a vaginal pack after operation, is support, and comparison is 
made to an abdominal binder which supports the recently opened abdominal wall in 
laparotomy. Of course we know that in spite of an abdominal binder or corset or any other 
abdominal device, if the patient is going to have an evisceration neither corset nor binder 
is going to prevent it. By the same token a pack left in the vagina for twenty-four hours, 
to my way of thinking, is merely a foreign body which serves no useful purpose and inter- 
feres with proper drainage of the serum discharge or such bloody discharge as might other- 
wise escape and not become infected. 

The essajdst uses eight-hour catheterization technique for the bladder after the first 
period of twelve hours postoperative. My pre.eent leaning is toward a permanent catlieter, 
provided it be a small type which stays in situ without having to be repeatedly reinserted. 

A catheterization twelve hours after operation is not too long an interval unless the patient 
is receiving an abundance of parenteral fluids, in which case the bladder is going to be more 
than full and should be emptied as required. 

The essayist’s technique is precise, sound, and excellent except for the use of a con- 
tinuous mattress suture for the control of the uterine artery, which I do not like. I am 
sure Dr. Danforth is continuing it because so far he has had no disaster, but I submit that 
disaster will come. 

Dr. Danforth mentions 15 failures in a total of 53 cases, a percentage of 28. That is 
a high percentage of failures to register in a group of women without any subjective symp- 
toms. I am not willing to accept that high percentage of failure as an acknowledgment of 
failure of his work. In our original report on the interposition operation, we had 22.5 per 
cent failures, on the basis of Avhieh we have practically discontinued the interposition op- 
eration. 

Dr. Heaney states there is no place for the Manchester operation in prolapse unless 
bladder advancement be carried out. If he clioo.=es to limit the word prolapse to those in- 
stances in which the entire uterus is out, which, of course, is not the connotation of the word 
prolapse, then I .«hall not quibble with him. But certainly there is a place for parametrial 
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fixation in lesser degrees of prolapse and it does not require advancement of the bladder. 
The Manchester operation is calculated to achieve its result by anchoring the cer^x. Ir- 
respective of ^vhat one does with the bladder, there is still a place for the Manchester op- 
eration. I caution Dr. Heaney against further use of pituitary preparations for the con- 
trol of bleeding. AVe have discontinued their use entirely. AVe have had disturbing con- 
ditions on the operating table following the use of pitressin or its modifications. 

Finally, Dr. Heaney stressed the importance of bringing the round ligaments down 
and approximating them in the midline at the maximum tension that can be put on them 
without arising them. Unfortunately those women have a very uncomfortable postoperative 
course. The traction on the round ligaments is a .source of bilateral pain in the groins whicli 
persists until the fixation lets go. 

DR. ROBERT M. GRIER.— AAHien I first started with Dr. Danforth in 1924 practically 
all of his hysterectomies wfere subtotal. The argument for this was that the postoperative 
mortality was too high in tlie total operation, due to infection. AVe used to have a great many 
women with cystocele, rectocele, and descensus, and for these we usually did a two-stage op- 
eration, repairing the cystocele and rectocele with a Sturmdorff operation on the cervix, and 
then through a laparotomy incision the uterus was removed. 

In 1927 Dr. Danforth became quite concerned because of some failures. He tried the 
interposition operation on patients with severe cystocele, but this was given up. Then, I be- 
lieve due to the influence of Dr. Heaney, he did more and more vaginal hysterectomies. The 
question became, how large should the uterus be before the vaginal operation was inadvisable? 
Now we avoid its u.se when the uterus is as large as a four months’ pregnancy or even less. 
AA’e do vaginal hysterectomies for those cases wliere there is a pronounced cystocele nad recto- 
cele and the uterus is not too large. The AA’ard technique came into use and we began to 
unite the round ligaments under the pubic arch for severe cystocele after doing a vaginal 
hysterectomy. 

Then, I think duo to the Mayo Clinic influence, we found we could do total abdominal 
hysterectomies without as high a mortality as was thought. AA’e now do more of them and 
reserve vaginal hj’sterectomies for marked prolapses. At Evanston Hospital we do more 
total abdominal hysterectomies than any other type but we still do vaginal hysterectomies for 
procidentia and outlet relaxation. AA'e thus do fewer subtotal operations but a good share 
of vaginal hysterectomies, 

DR. DANFORTH (Closing). — These 000 vaginal hysterectomies cover a period of 
about ten years. I think that what we term the Mayo operation probably was first done by 
Riddle GofF but he did not publicize it adequately. Dr. Charles Mayo was the one who made 
public the worth of the operation and that is why it has his n.amo. 

It is interesting to hear Dr. Baer state that in this year’s work at Michael Reese 
Hospital they have come back to vaginal hy.sterectomy after having given it up for a verj' 
considerable time in favor of the Manchester operation. 

As to the criticism of the running mattress suture 1 can only say tluit we have used 
it in a large number of eases and have had no bleeding. The only bleeding we have had 
after total abdominal or vaginal hy.'-tereetorny has been bleeding from the vaginal vault. 



BILATERAL POLYCYSTIC OVARIES- 
Significance in Sterility 
Irving F. Stein, M.D., F.A.C.S., Chicago, III. 

(From the Michael Feese Eospital) 

B ilateral polycystic ovaries are associated with a definite clinical syn- 
drome, the significance of which is not generally acknoivledged by 
gynecologists. The characteristics of this syndrome are menstrual iiTegularity 
featuring amenorrhea, a history of sterility, masculine type of hirsutism, and, 
less consistently, retarded breast development and obesity. Extreme maseulin- 
ization is sometimes noted in addition to hirsutism and there may be facial acne. 
Pelvic pain is not a consistent symptom, but is one which occasionally causes 
the patient to present herself for examination. The ovaries are similarly and 
simultaneously enlarged but are difficult to palpate; therefore pneumoroent- 
genography is of great value in establishing or corroborating the diagnosis. The 
cure of bilateral polycystic ovaries requires surgical treatment. 

It is fifteen j^ears since we first performed wedge resection of bilateral 
polycystic ovaries for the relief of prolonged amenorrhea, and/or sterility. Two 
previous publications^’ ^ have been presented. This communication represents 
the third five-year report on this subject. When we made our first contribution 
on this subject in 1935, the syndrome associated with bilateral polycj’^stic ovaries 
was a new concept in gynecologjL Since then, we have emphasized its importance 
in the .study of sterility. We stated then, and are still convinced, that the 
development of this condition is not congenital; neither is it inflammatory nor 
degenerative. It is the result of a definite endocrine disturbance. 

Amenorrhea is a conspicuous feature of the clinical course in these patients. 
One group never menstruated. Another showed mere staining or a very scanty 
flow which continued throughout adolescence and which developed into com- 
plete amenorrhea. These patients never I'eally menstruated in the physiologic 
sense but had scant and probably anovulatory bleedings. No true menstrual 
cycle Avas ever established in this group. The largest group of patients had 
secondary amenorrhea and irregular periods. 

The amenorrhea is often preceded by a history of normal menstrual cycles 
Avhich may extend through adolescence and even into early maturity Avhen 
irregularity and missed periods usually occur. Tlie irregularity may at first be 
noted as a hypermenorrhea to be follou^ed after variable lengUis of time by 
increasingly longer periods of amenorrhea. These peilods may at first consist of 
lengthening intervals interrupted by scanty uterine floAv. Then the inteiwal 
may be for tAvo, three, or six months, intei’spersed Avith an occasional apparently 
normal menstrual period. OAmlation may occur once or tAvice a year folloAved 
by a normal period. In other cases, as aa'c liaA’e pre\fiously reported, periods of 
amenorrhea had been absolute from tAvo to eight years, continuing until surgical 
correction of the OA'arian pathology AA'as accomplished. In rare instances normal 
sex cycles Avere initiated at puberty and continued for some years, and cA’cn 
a pi'egnancy occurred before there A\’as CA'idence of cyclic disturbances, .such as 
amenorrhea and secondary sterility. In all of the instances described aboA’e, 
the functional disturbances of the reproductiA’e tract Avere in a.ssociation A\ith 


‘Pre.^cntcil before a meeting of the Chicago Gynecological Society, Oct. in, 1941. 
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the development of bilateral polycystic ovaries. Where these ovarian changes 
occurred early in the reproductive life of the individual, uterine hypoplasia was 
usually found. In the cases of secondary amenorrhea, however, the uterus was 
normal in size unless the amenorrhea had persisted for long periods (two to 
eight years) Avhen a definite diminution in uterine size, or even atrophy, oc- 
curred. In regard to the secondaiy sex characteristics, they are of Iavo types; 
the true feminine, and those which are chai-acterized by masculinizing effects. 

Hirsutism occurred in fully 50 per cent of our patients, hut it varied a 
great deal in distribution and extent. In some of the adolescent patients the 
beard was so heavy that it required frequent shaving and the arms and legs 
were also markedly hairy. In many cases there was a sternal hairy growth 
with rings of coarse hair about the areolae of the breasts and a masculine type 
escutcheon. The vulvar hair was coai’se in texture and was thick. Voice 
changes have not been conspicuous but there were two adolescent patients with 
marked hirsutism and virilism who.se voices were noticeablj^ deep. The feminine 
type exhibited no abnormal hair distribution. 

Breast development varied eonsiderabl.y, from the fully developed feminine 
type to marked hypoplasia, and there was no definite relationship between breast 
developjnent and hii’sutism. In one ease of primaiy amenoi’rhea there was 
practically no visible breast development : a mere papulelike elevation repre- 
sented the nipple. A most remarkable and rapid development occurred in this 
patient after surgical treatment of the ovaries. Tlie breasts enlarged and 
the nipples and areolae developed noticeably in a few months. After marriage 
and the birth of a child, lactation occurred and the patient was able to nui’se her 
child successfully. 

Obesity was present in approximately 10 per cent of our patients in this 
series. At first we had considered this as characteristic of the syndrome, and 
so stated in our original repoi't. The basal metabolic rate in tliesc patients was 
always within the normal range, how'cver, and it is likely that obesity is no 
more common in this than in other gj'iieeologic conditions. 

Diagnosis 

Bilateral polycystic ovaries are frequently unrecognized on routine pelvic 
examination as they are difficult to palpate. This may be true because more than 
one-third of our patients were single girls in whom a digital examination was 
limited to rectoalxlominal palpation, which as a rule is not conclusive. In obese 
women, and in those who were rigid and tense, or in patients in whom the ovaries 
were of the “oyster type,” palpation proved to be unsatisfactory and a presump- 
tive diagnosis was made until more accurate and reliable methods could be em- 
I)loyed. Because of the difficulty encountered in regularly palpating tlie ovaries 
in this group of women. gA’necography Avas utilized for diagnosis. 

There arc very definite clinical indication.s which lead to the presumptive 
dvKjnosis of bilateral polycystic ovarie.s, such as the history of amenorrhea 
and/or sterility, and the discoveiy upon general physical examination of a 
masculine type of hirsutism, and in many instances, hypoplasia of the breasts. 
Pelvic examination will often reveal the presence of a small uterus. While in 
some women we can j)alj)ate definitely cnlaiged and •rlobular ovaries, in the 
ureal majority we fail to find any abnormality and rely u])on pneumoroentgenog- 
i”q)hy. Here in uyneeograjthy we have a simj)le and ])Ositive method of diag- 
ijo-;is, so eonelusive in its information as to be the deciding factor before 
laparotomy h perfonji' d. It is noteworthy that in •.■very in.stance Avhorc this 
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diagnostic method was employed and bilateral polycystic ovaries found on the 
films, corroboration was obtained at the time of surgery. 

Gynecography has proved to be the mainstay in diagnosis, not alone for 
recognition of ovarian enlargements which escape palpation, but also for a true 
evaluation of the pelvic status. Uterine hypoplasia is often present and is 
readily recognized by this means. Normally, the uterine shadow upon pneumo- 
roentgenography is about four times the size of the ovarian shadow. In the 
condition under discussion, howevex*, the ovaries may appear half as lai’ge or 
even the same size as that of the uteiTis. The ovaries may appear to be round, 
oval, elongated, or angular on the film, depending upon the position of the 
gonads in the pelvis .at the time of x-i’ay. It should be noted that the prone, 
modified knee-chest posture is assumed for the x-ray and the film records a 
projected shadow from one aspect only (Fig. 1) ; the ovary may be suspended 
so that it presents its bi’oad or naiTow diameter for projection on the film. 
Hence, one ovary may appear round and the other oval, and one may appear 
much lai’ger than the other, even though they are approximately the same size. 
The bilateral and symmetrical involvement of the ovaries is in itself a valuable 
diagnostic sign. Interpretation of the film requires expei’ience (Pigs. 2 to 7). 



Fig. 1. — ^Hypoplastic uterus. Bilateral symmetrical involvement of ovaries. Difference 
in shape and size on film due to lateral and end views. Diagnosis : Bilateral polycystic 
ovaries. 

For purposes of establishing tubal patency or obstruction, and for abnor- 
malities of the uterine cavity, Itystei'osalpingography (utilizing opaque media) 
is valuable, but pnemnoroentgenography is superior for recognition of ovaiaan 
and utei’ine enlai’gements. The two methods just refeiTed to compx’ise gynecog- 
raphy.® 

Earlier in our study, the basal metabolic rate was fi’equently estimated, 
especially in those eases where obesity was present, but as it was found to be 
within normal I’ange in all of these patients, it was no longer considered of 
diagnostic value. In a considei'able group of our patients, I’outine vaginal 
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smeai-s and endometrial biopsies were taken. In cases of prolonged amenor- 
rhea, the vaginal spreads showed a typical menopausal pattern for the most part. 
The biopsies as a rule revealed no significant data. It was difficult to determine 
when the biopsy should be obtained, inasmuch as the cycles were irregular and 
in some eases absent. If the biop.sy were taken at the beginning of what proved 
to be a normal period, it would reveal a secretory phase, inasmuch as occa- 
sionally, perhaps once or twice a year, ovulatory cycles did occur, We are 



Fig. 2. — Hypopla.stic uterus'. Bilateral .synmietrical Involvc-nient of ovaric.s, etiual size anil 
shape. Dlagno.si.s: Bilateral polycy.«tic ov.arie.". 



Fif.'. r ,. — Ciirnhir.-a i,'yr<'C-i;:nii.!iy. ryrnrn»-trlc.-i! Involvcmi-nt f.f avarlf" (••aeli atsiail- 

2/« S'!!'- i>f tit< rt.f', 1 . : ISilati-ral iM'slycyrtle itviir'ifx. 
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convinced, hovever, that most cycles in patients with bilateral polycystic ovaries 
are of the anovulatory type, as evidenced by the histories of menstrual ir- 
regularity and the long periods of sterility. Sugar tolerance tests and x-rays of 
the pituitary were done in a numlicr of our earlier patients but no findings of 
significance were obtained. 

Summarizing, the most significant data in establishing a diagnosis are: 
a history of primary or secondary amenorrhea; a history of sterility; a male 



Fig. 5. — Combined gynecogrraphj'. Bilateral involvement of ovaries. Right ovary larger. 
Uterus and tubes normal. Diagnosis : Bilateral polycystic ovaries. 
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Fig. 6. — Hypoplastic uterus. Bilateial ovarian involvement. Left ovarj' larger. Diagnosis 

Bilateral poIycy.5tic ovaries. 



ViK. T.— HMHipla'llo m< nj*-, Tjpicil aymrm trif .'il ovarian » nlaig' iri' rit. Di'irno“!“: 

j Stic irif . 
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type ol hirsutism; breast cliaiif»es; and the finding of bilateral ovarian enlarge- 
ments (corroborated by gynecography). 

* 

In the past fifteen years, we have studied 53 patients in Avhom the diagnosis 
of bilateral polycystic ovaries has been made, corroborated bj* gynecography 
and treated by bilateral ovarian wedge resection. These patients consisted 
of 23 single and 30 married women. Of the 23 single girls, amenorrhea occurred 
in 19, irregular bleeding in 3, liii-sutism in 13. Four of them complained of 
lielvic pain. In only 2 was obe.sity present. In the married group, 24 of the 
30 women complained of amenorrhea, 2 had irregular bleeding. 23 presented 
themselves hecavse of sterility. Tlirsuti.sm was found in 12, obesitj^ in 4; only 8 
in this group complained of pain (Table I). 


Table I. Analysis or Symptoms and Findings 


NO. 

STATI’S 

A.AIEN- 

ouiniEA 

BLEED- 

ING 

STEP.IL- 

ITY 

HIR- 

SUTISM 

1 PAIN 

obesity 

X-RAY 

GYNECOGRAPHY* 

OPERATIA'E 

FINDINGS 

23 

Single 

19 

3 

0 

13 

1 

2 

22 B.P.O. 

1 Ma'diiir 

23 B.P.O. t 

30 

Mnrrictl 

2-1 

2 

22 

12 

s 

1 

20 li.p.q. 

1 — No X-ray 

30 B.P.O.t 

1 Myoma 

1 Granulo.'sa 


*■ rneuiiioiicritonoum. 

tB.P.O. = Bilateral polycystic ovaries. 


In analyzing our findings, of the 23 single girls gynecography was obtained 
in all but one case. Twenty-two showed bilateral polycystic ovaries, one in 
association with a small myoma (history of bleeding). One film was not diag- 
nostic. Bilateral polycystic ovaries were found at operation in all of the 23 
patients. Six had received hormone therapy previously without benefit. In 
all 23, menstrual cycles were established postoperativelj*. Usually a normal 
monthly rhythm occurred and the secondary sex characteristics were definitely 
influenced, favoring the feminine type. In .some of the cases, however, the cycles 
in the first year following operation were irregular and sometimes prolonged. 
In three of the patients, inflammatory adhesions occurred with development 
of a cyst in one ovary. However, the original condition of bilateral polycystic 
ovaries did not recur in any case. 

In the married group, 26 of the 30 diagnoses were verified by gynecography. 
At laparotomy, bilateral polycystic ovaries were found in all of the 30 women, 
one of whom had an associated myoma and one a granulosa-cell tumor. Ten 
women had previous hormone therapy with no improvement. After bilateral 
ovarian wedge resection, all of' the 30 women had re-establishment of the men- 
strual cycle. There were no recurrences in this group (Table II). 


Table U. Analysis of Treatment 




1 MEDICAI, 

SURGICAL , 

NO. 

STATUS 

1 HORMONE 1 

RESULTS 

RESECTION 

nnsruTs^ 

23 

Single 

() 

Negative 

23 

PositiA’e 

30 

Married 

10 

Negative 

30 

Po.‘^itive 


*See Table III. 

For ultimate evaluation of the surgical treatment of this condition, the 
restoration of the reproductive function, particularly in those patients who 
complained of sterility, is paramount. Of the patients who Avere single at the 
time of the ovai’ian wedge resection, three Avere subsequently married, all became 
pregnant, one of them giving birth to tA\’o children. TAA^enty-four of the married 
Avomen had regularly recurilng menstrual cycles, four AA’ere irregular, and in tA\'0 
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there was no follow-np. Among the 28 Avho Avere followed, 17 of the patients 
became pregnant. There Avere 31 women (28 from tlie married group and 3 
from the single group who subsequently married) who were endeavoring to be- 
come pregnant. Twenty patients (64.5 per cent) became pregnant, resulting in 
26 pregnancies and 28 babies; four were pregnant twice; one was pregnant 
three times; there were two sets of twins (Table III). 


Tabu; III. Rksubt op Sckoicab Tbkatmk.vt 



i 


XO. OF 




i 

Ml’.XSES 

T’ATIEXTS 1 

1 TOTAL 

KECERREXT 

xo. 

.STATIVS 1 

liEOULAK niI!nOi:j.AB 1 

rnECiXAXT j 

rnEGXAKCIES 1 

CY.ST 


23 

(Single 

15 

4 

3t 

31 

4 

3« 

30 

Total 

^larried 

2i 

4 

21 • 

17 

22 

2 .«et.s of twins 

0 

53§ 


30 

8 

20 

2(i preg. 

28 baljics 

3 


* Innunimsitory aOliesion.'^ — cy.st. 
tNo follov.--up. 
tSub.scquently married. 

§G0 (7 additional oi)oration.‘<L 


"We repeat, for emphasis, that in no case was there a recurrence of liilatcral 
polycystic ovaries. In 3 women in the single grou]i, however, a unilateral cyst 
of inflammatory origin occurred, causing pain and mensti’ual disturbance. 


Discussion 


The normal sex cycle is dependent upon the harmonious interaction of the 
intuit ary gland, the ovai'ie.s, and the other glands of inteiaial secretion. 
Physiologically, ovulation occui’s iicriodically and usually at a monthly rate, 
beginning at puberty and ending with the menopause. It is generally believed 
that ovulation occurs alternately w'hen both ovaries are pi’csent, and if one 
ovaiy is removed, the monthly cyclic ])rocoss continues in the remaining 
ovary. As theix* are probably two or thi'ce hundred thou.sand primordial 
follicles in the ovaries at birth and only one comes to matinaty about the time 
of puberty and monthly thereafter, there is a sort of order or succession in 
which the follicle is sensitized and responds to antei’ior pituitary stimulation. 

hen the endocrine function is disturbed and hypersecretion of the pituitary 
occurs, it is possible that a number of immature follicles may be simultaneously 
stimulated in both ovaries and that this process may result in an accumula- 
tion of multiple cystic follicles in the ovarian cortex. The prcpubcrial 
ovary appears somewhat similar but lacks the pathologic aspects of bilateral 
])olycystic ovaries; in the group of young women who have never menstruated, 
there may be a conlinualion of the prepubertal .state, i.c., amenorrhea and 
immature secondary sex development as a result of hyperpituitary effects up- 
on the ovary. 'I'lds eventually produces the tyjjical pathologic effect in the 
ovaries. In women who apparently developed normally at puberty and during 
adolescence and in whom secondary amenorrhea occurred, the development oi 
multiple follicle eysts in the cortex of both ovaries gradually transforms the 
ovaifcs into cnlargcfl. smooth, and 1y[>ically polycystic gonads. In both in* 
stances, normal function .such as ovulation is .susj)cndcd. or at best, occurs hut 
rarely. Hence, amenorrhea and .sterility usually obtain. 


Hoth aTncnorrhcsi and uterine bh'eding may, ar-eording to Zondek,^ he 
due to hypfr.'iceri'lion of the antent»r loho of thf* i)jtuitary gland wtih no 
correspondingly ehaiacteristie lesion of the ovaries. If thi.s .slimnlatiou cfOi' 
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timies over a long period of time, eventually histological changes appear in 
the ovaries, characterized by ninltiple follicle cysts, a thickened capsule, and 
an increased lilirosis of tlie stroma of tlie ovaries. The cysts vary in size from 
a few millimeters to 1 centimeter in diameter, and may be lined by a single 
layer of granulosa cells, but the more advanced ones are lined only by theca 
cells. The cysts are usually limited to the cortex and, although almost always 
filled with an estrin-eontaining liquor, are usually functionless. There is prob- 
ably no absorption of estrin from these cystic follicles which have become 
pathologic. If corpora lutea are found, they are few in number, as there are 
seldom normal Graafian follicles which come to full maturity. Therefore, the 
surface of the ovary, instead of being irregular with contracted corpora 
albicantia, is smooth, pearly gray in color, and contains small telangiectases. 

In all women there are both estrogenic and androgenic effects from the 
ovary. Normallj^ the estrogenic is sufficiently excessive to counterbalance any 
androgenic effect there may be. Hence the usual feminine secondary sex 
characteristics. When the estrogen-androgen balance is upset, there may be an 
inhibition of feminizing effects, and when the androgenic secretion is excessive, 
definite masculinizing effects result. This is evidenced by the masculine lype of 
hirsutism and, in some cases, by virilism. 

The fact that ovulation rarely if ever occurs in patients with well-developed 
bilateral polycystic ovaries may be explained by a mechanical theory. The en- 
larged and increased number of cysts crowding the ovarian cortex and covered 
by a thick ovarian tunica may, by pressure, prevent the primordial follicles in 
the .stroma from maturing and secreting their hormones. If rupture of the 
Graafian follicles does occur, it may do so into an ad.iacent follicle rather 
than through the thickened capsule of the ovary. Furthermore, a fibrosis of the 
tunica and stroma compresses and obliterates the blood vessels which normally 
Avould carry the hormone secretions (Levine®). 

After changes in, the ovary have been established, hormone therapy is of no 
benefit. It is our belief that the good results in cases of amenorrhea, such as 
reported by Frank et al.,"’ Rubin,® Kaplan,' and others, have been obtained in 
patients in whom the ovarian changes had not yet reached the stage of ej’^stosis. 
At least none of these authors has demonstrated, either by gynecography, 
surgery, or otherwise, that the patients whom they successfully treated with 
hormone or x-ray therapy had bilateral polycystic ovaries. We furthermore 
would like to emphasize that a differential diagnosis should be made utilizing 
gyneeographj'', to exclude bilateral polycystic ovaries, before treatment for 
araenori’liea and/or stei’ility be administered medically (hormone, x-ray, vitamin 
therapy, etc.). 

In our second publication,^ we pi'eseiited case abstracts and described in de- 
tail the pathology found in the ovary. Inasmuch as there is a great similarity 
in the additional eases which we are reporting at this time, we believe it unnecc.s- 
saiy and of no increased value to the contribution to add these data. There- 
fore, we are summarizing the entire fifteen years’ series which we have studied 
and followed. 

We have shown in our previously reported 28 patients who were treated liy 
bilateral Avedge resection of the ovaries that physiologic function was re.stored 
by surgical means, as evidenced by the return of periodic menstruation and by 
a considerable number of pregnancies. We now submit data olilained from 
an additional 25 cases similarly treated to substantiate our thesis. 
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Surgical Treatment 

The surgical technique of ovarian wedge resect iou for bilateral ])olycystic 
ovaries is as follows: 

A Pfannenstiel incision is jnadc and the enlarged ovaries are- delivered 
into the operative field. Retractors luaj'- be removed and lap pads arc not 
i-e(juired in the peritoneal cavity. The ovaries are separately and successively 
held by means of a Seuddei- clamp covered with rubber tubing, A wedge i.s 
dissected from the ovary by .sharp di.ssection, the size of which is detennined 
l)y the amount of ovariaji enlargement. The follicle cysts remaining in the 
ovary are ])unctured from within the ovarian inci.sion, and tension i.s thus 
released. ^Vith No. 00 plain catgut, and a fine, full-curved, noneutting needle, 



Kit;, h. — TcclinirjtJ'- n( I cti'jn of ov;lI|t■^. 


two rows ol' continuous .sutures are u.sed to close the wedge, the tii-.sl row deep 
to the ljas{* of the werlge, locked at the end. and retui-ned as a second snjicr- 
tieial a}>j»rf>xinialitm suture (Fij;. H). This leaves a single line scar. The 
clam]) is removeti, care being taken that eompi-ession of the tivarian ve.ssels by 
the clamp lasts no more tlran twenty mijiutes (usually b-.ss than ten minutes is 
sufficient). .Should lln-re he bleeding, additional inierrnpted sutures insure 
iieiiio'tasis. IJecenily. we have inlrodueed a dm. of jmwdered sulfanilamide into 
liie ]»elvjs before elosun-. and we place the omentum lietween the sutured ovaries 
and thi‘ intent inev. <'b»«nte of tiie abdominal woumi jiroecf-ds as tisitai. the 
entire ojicj-at ion reijuires h'-tween ihirly and ffiity minutes. 


Results of Surgical Treatment 

Wf !(av<- (th'.'-rvefi sitat when the fwaries liave ^le(•n revetr-d. th<' 
5>]i\.-iolovi'* M-x eyi-ie is re-.nmed. tJviilalion, v,)rreh had been ah'-ent for perio'b 
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Yaryilig' from a feiv months to several years before resection, takes place 
periodically. This has been satisfactorily shown clinically by carefully kept 
calendar records and in some instances by vaginal spreads, endometrial liiopsies, 
and most significant] j", by the occurrence of pregnancies. 

Follow-up pelvic examinations have been made routinely and all except 
five patients have been followed for long periods of time; some for as long as ten 
to fifteen years. Following resection, there was a notable improvement, showing 
feminizing effects upon the individual. The breasts developed markedly, espe- 
cially in those young women wdth primary amenorrhea and in whom the breasts 
were formerly immature. The uterus, which often was found to be hypo- 
plastic, increased measurablj^ in size within six montlis following surgeiy. 
There was distinct improvement in the patients’ mental attitude, from one of 
frustration and sometimes depression, to one of cheerfulness and buoyancy. 
The Icndeney to oliesity and acne rapidly disappeared. 



Ji'ig. !). — AsymiiJotrical m\oivement. Lutein c.vst of light ovar.v one year after wedge losection. 

The only sign to persist, more or less, was that of hirsutism. It was noted 
that after ovarian resection the hirsutism no longer increased in amount and dis- 
tribution; in some instances, the hair on the abnormal sites appeared to lose 
its coarse texture and gradually liecome le.ss evident. There ivas distinct evidence 
of feminization but no complete disappearance of the masculine haiiy dis- 
tribution which had alread.v become a fixed pattern. . It is our im])re.ssion that 
this is tlie most persistent of the abnormal effects of bilateral polyc.vstie ovaries. 

As shown in the tables, there were no recurrences of t.vpieal bilateral 
pol.veystie ovaries in any patient treated by bilateral wedge resection. In one 
patient who complained of primary amenorrhea, mon.strualion was restoi’cd 
but it was irregular and later became excessive. She then complained of ])e]vic 
pain and it was found that a cyst had developed in one ovary (Fig. 9). A second 
laparotoni}’ revealed an liemorrhagic corpus Inteum cyst with adhesions to the 
omentum and bowel. In each of the other two girls, a simple cyst developed 
which required a second opei'ation. In none of these, however, was tlicre a 
recurrence of typical bilateral polycystic ovaries. 
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Summary and Conclusions 

1. Tn Ihe past fifteen years, we have studied 53 patients with bilateral 
polycystic ovaries. 

2. These patients sought advice chiefly because of amenorrhea, .sterility, 
and/or hir.sutism. 

3. The diagnosis of bilateral polyey.stic ovaries was usually based upon 
a typical clinical syndrome and was .substantiated by demon.strating the 
ovarian le.sions with gyneeography (pneumoperitoneum). 

4. Hormone and other medical therapy proved valueless in the treatment 
of this condition. 

5. Surgical treatment in the form of bilateral ovarian wedge resection 

and suture of the ovaries has proved to be a sati.sfaetoiy and mo.st .sueee.ssful 
method of treatment. . . 

6. Fifty-three patients were treated .surgically. Seventeen married patients 
and tliree of the single patients who .sub.sequently married (a total of 20)^ became 
pregnant after operation (64.5 per cent), resulting in 26 pregnancies and 28 
babies. This number was obtained as four women were pregnant twice, one 
three times, and there were two sets of twins. 

7. Periodic checkup po.stoperatively revealed that there were no recurrences 
of bilateral ijolycystie ovai-ies. Three single women who had febrile and pain- 
ful iiostojierative cour.ses developed a unilateral ovarian ey.st with adhesions (5 
per eent). 

8. On the basis of our study, we recommend that bilateral polycystic ovaries 
a.ssociated with amenoribea, sterility, and/or hinsutism, be treated by bilateral 
ovarian wedge rc.scction. 

Siiico poniiiilation of .‘■(ati.'-tic.'s for tlii.s paper, M-ven additional patients have heen 
treated by bilateral ovarian vvedpe re.“e<;tion, bringing tlie total to (iO. 

I v.isli to aeknowleilge gratefully tlic assistance of Dr. J’aul Steinliart, Miss Margaret 
Weis, R.N.. iind Miss Paula Bennett in preparing tins report. 
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Discussion 

DR. KDWIN F. inR.S(’H.~Realizing an hormonal imbalance of function in the glands 
of internal «r-eretion in thi- di.“order, notably the pituitary and the ovarie.s. Dr. Stein and his 
a-»» iate- ha-.e ‘•tudied the efTwts of v.ed"c exeici,,,,. „f t)„. ^varies, and have .accumulated 
t'.i.ienee to indicate tlj.at tliis oper.ation doe- relieve the as-ociated amenorrhea and sterility. 

ilotv Ihi-. oj.eration ace.,mJdi-h<■,^ the results obtained has interest. It apparently cor- 
r.et- 5 . di-arr:ir.}:ed interrelated cv.de of ou.rian and pituitary gland*-, .Since the cliange.s of 
!5,e ou.ri.an ti-u- ar.* ,n the direction of retrogre*-ion and atrophy, the complemental snb- 
-t.-.r.-e of the pituitary gi-.ml m-e-Ied for the Inteinization of the ihec.a interna eells of the 
fo’.b-b- arel tS.e forth.-r grov.tb of the eorpa- bifeum m;iy not Is- --tirriulated to the fnric- 
Ar other j .biiily i- !h:9 the elTc* f- on the .Ldlicje tis-nes of the ovary tire in- 

1-’ UU”' '! t 
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effective because of local nutritional or fluid circulation factors. The edema of the stroma in 
Ihese polycystic ovaries suggests that such a disturbance is present and that pressure effects 
are concerned, that may be relieved by the wedge resection of the ovaries. The tissue changes 
in the ovaries seem to move in a vicious circle. The more chronic the condition the less hope 
there is for functional recovery by .‘surgical operation. Theoreticallj', the release of pres- 
sure within the ovaries may be beneficial bccau.se of an enhanced venous or lymph drainage 
or an increased arterial blood supply. 

DE. KICHARD A. LIFYENDAHL. — All of us seeing the pictures presented by Dr. 
Stein will assume that we should be able to palpate ovaries that are as large as these. AVe 
wonder if it is necessary to visualize these ovaries before operating and whether there is any 
risk to the patient from pneumoperitoneum. Out of 28 cases from 1935 to 1939 Dr. Stein ex- 
amined 17 patients who had enlarged ovaries on palpation. Out of the 28 there were four 
that were indefinite and six were negative to palpation but positive to x-ray e.xamination. 
Another advantage to x-ray examination is that the x-ray will help to convince the patient 
that something should be done about polycystic ovaries. 

Another question concerns the associated pathology. Dr. Stein reports tliat six of the 
cases had an additional lesion such as cystadenoma, granulosa-cell tumors, considerable 
fibrosis, etc. My experience has been the same. A fibroma and a dermoid no larger than a 
centimeter in diameter have been found in the ovaries I have examined. 

DR. EDWARD ALLEN. — I remember particularly one case that I reported to this 
Society of amenorrhea of twenty-four years’ duration in which we resected the ovaries and 
took out wedges. These o\'aries were one-third normal size. Sections showed no 
evidence whatsoever of any ova, and yet within a month this patient menstruated 
and the uterus enlarged. Later, she married and I think she became pregnant, 
though I did not see her at that time. Her uterus is now five or six times the size 
it was at the time of operation. On the basis of that case and Dr. Stein ’s report I have re- 
sected seven ovaries bilaterally through the cul-de-sac. They were all grossly normal ovaries. 
Fi %’0 pregnancies rather quickly followed although the.se patients lind had all kinds of sterility 
treatment for from three to seven years without results. This raises the question in my mind 
whether the cysts arc important or whether it is not 'a mechanical thing entirely. It may 
work on the same basis as dilatation of the cervi.v, obviously not because wc enlarge tJie canal 
but just due to the mechanical effects which change the balance of the hormones affecting tlie 
pelvis. 

DR. N. S. HEANEY.— It is interesting that in an article on polycystic disease of tlie 
ovary and its relationship to sterility, there should be 23 unmarried women from whom you 
could not expect to get proof of your results. If I were preparing a paper on sterility, one 
of the first requirements would be patients who could get pregnant. It makes it hard to 
evaluate your work to put in a group of unmarried women. It is striking, however, that in 
the 30 cases of married women, 26 pregnancies occurred, with 28 babies. 

Years ago we resected polycystic ovaries for rmrious reasons and I have given it up, but 
Dr, Stein's results certainly give one reason to ponder. 

DR. STEIN (Closing). — Of the single women three later married and all had babies. 
The reason they were operated upon was because they had long periods of amenorrhea and 
polycystic ovaries. Many of these girls were nurses in training and were referred because of 
menstrual disturbances. In this group particularly, where vaginal examinations were not 
done in accordance with training school policy, we found the x-ray a verj- accurate method 
of diagnosis. 

In answer to the question of danger in inducing pneumoperitoneum, we have employed 
gj-necogi-aphy for twentj' years, and all the members of the hospital and clinic staff and 
many residents participated in it; we have never punctured a bowel or had a death from 
shock. I do not know why there has been the obvious lack of interest in the method outside 
of Michael Reese Hospital. However, if you go back twenty-five or thirty year.«, you will find 
that the men who studied tuberculosis were very much averse to using roentgenograpliy be- 
cause they feared injury to the chest. It took them a long time to be convinced that the .x-ray 
was safe and would show something more than they could discover b 3 ^ other means. Resistance 
to new methods has been the same with every special group. Gyneeography is one of the 
methods which has proved very valuable, particularly where there lias been a difference of 
opinion. It has proved to be a safe and accurate method in our hands. 
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Dr. LifvenJalil a.'^kcd about liow many patients who were x-rayed did not show ovarian 
enlargement. I could not an.ewer that que.stion becau.«e wc only reported those that did show 
enlargement and in whom the diagnosis was c.stablished. However, even when we palpated 
the ovaries, we used x-ray for corroboration. In some cases we had to use it as a diagnostic 
method because we could not palpate the o%’aries. AVe u.sed the x-niy either for corroboration 
of tlie diagnosis or where we had made only a presumptive diag'nosis. 

The associated lesions found in the ovary as a rule were described as microscopic, not 
macroscopic. It is true that in almost any ovary that you resect you will find little ele- 
ments, small fibromas on the surface, or some other pathologic structure in the ovary. 

I think Dr. Allen’s procedure through the cul-de-.sac is interesting. Dr. Zondek has 
punctured a number of bilateral polycystic ovaries through the cul-de-sac. In a former 
presentation I mentioned a method of splitting the ovary and turning out without sewing, 
and of decortication which was done in Cleveland by Eeycraft. I think the be.st methods arc 
the completely surgical techniques. There is more danger of adliesions when the incision is 
not accurately sutured. 


MANAGEMENT OF PLACENTA PREVIA 
A Twelve-Year Study 

IIkrvev (1 WiLiJAM.sox, M.D., AND Artihjr V. Greeley, ^I.D., 

New York, N. Y. 

{From the Dcpartmcitt of Ohstclricfi arid Gynecology of the New Tori: JJonyiial and 
Contell University Medical College) 

T he purjto.se oi‘ this study is to analyze the results ol our ])re.sent methods of 
treatment of phieentii previa and to indicate by -what means we may achieve 
further improvement in the treatment of this .serious ob.stetric complication. A 
review of the literature shows that there has been marked improvement in the 
fetal and maternal mortality figures foi- the treatment of this condition in the 
j)asl twenty-five yeai-s. Tlie use of ce.sarean section for placenta previa has been 
demonstrated to be one of the most important factoi’s for this imjirovcment. 
Prior to the use of this method, which is relatively modern, a maternal mortality 
rate of 30 per cent and fetal mortality from 50 to 60 per cent was considered 
satisfactory. Following the judicious use of cesarean section the fetal and 
maternal mortality rates were immediately reduced. Another important con- 
tribution to the improvement in results, particularly in lowering the maternal 
mortality rate, is the use of blood transfusion. A third factor which we would 
like to emphasize, tiiat has been re.sponsible for bettering the results, is the dis- 
carding of an old tradition in obsletrie.s, namely, that placenta previa patients 
must be delivere(l immediately. 

Uur ])r<sen1 routine for the treatment of j)atient.s with vaginal bleeding 
in the last Irimi'ster of ]iregnancy is as follows: Following a routine vaginal 
j)re]iaration the patient is sent to the delivery floor for observation. Blood 
lypiiur and eross-matciiing is carried out. Unless forced to do so earlier by con- 
tinued profu'-c vauinal bleeding, the patient is taken to the operating room on 
tie* fourth <lay following admission, where a sterile vaginal examination is 
carried out. If central ])lac<‘nta j)revia is found, cesarean .section is the treaf- 
ju'iit of choice, wliilc in the marginal as w»-ll as in .some of tlie jiarlial cases an 
:!jicnipt i-. nuuic to control the lileeding by .simple rujiture of the rnembrancss. 
jJov.fViT. tile trc.'itrncnt for ail tA-p^s may be influenced by the parity of the 



WILLIAMSOX AND GRKKLRV ; MAXAGEAIEXT OF PLACENTA PREVIA 


399 


patient, the duration of Ihe pregnancy, tlie amount of bleeding, and the condi- 
tion of llie patient and the fetus. If tlie viability of the fetus is questionable, 
the cervix closed and firm, and there is little bleeding, tlie patient may be re- 
turned to the delivery floor Avhere she may continue to be observed for a much 
longer period. It should be noted that at the time of examination the oiierating 
room has been prepared for immediate cesarean section or insertion of a 
hydro.static bag, so that treatment may not be delayed should increased vaginal 
bleeding be encountered. If cesarean section is decided upon, the type of 
o])eration and the choice of anesthesia are dependent upon the preference of 
the operator. 

Tliis report is based on the study of 162 eases of placenta previa in which 
the diagnosis was made either by vaginal examination prior to delivery or 
by noting the placental location at the time of cesarean section. Since there 
were 40,862 cases delivered in the Woman’s Clinic of New York Hospital during 
the twelve-year period of tliis study, the incidence of placenta previa in this 
series is 1 in 252. 

Table I ."liows tliat tliore were GO cases in the marginal gi'oup, 30 of the partial varietj', 
and C5 central. There were. 7 eases in which the type was not determined. Since G of the 
7 were delivered by cesarean .'section, it probablj* indicates the difficulfy wliieli is often en- 
countered in making an accurate diagnosis of the type of placenta previa at this time. 
There was one twin pregnancy in the group. Two patients were also diagnosed as having 
premature separations of the placenta at the time of admission. In both cases the separation 
of the placenta was o.vten.sive enough to rc.siilt in the intrauterine death of the fetus prior to 
the onset of labor. In one patient the diagnosis of placenta previa was made in her second 
and third pregnancies whicli occurred four years apart. A low flap cesarean section under 
local anesthesia was performed on both occasions and each time the diagnosis of central 
placenta previa was made. There were two other patients who gave a history suggestive of a 
placenta previa in previous pregnancies which were delivered elsewhere. One of these patients 
had been induced at eight months because of vaginal bleeding, and in the other case a 
cesarean section had been jJerformed for central placenta previa. 


Tabue I 


TYl'E OF PEAr-ENTA PREVIA 

NUMBER OP CASES 

Marginal 

GO 

Partial 

30 

Central 

Go 

Unclassified 

7 

Total 

162 


Table II shows only IGl cases as one patient died before delivery. It demonstrates 
that in the patients who were delivered, 50 had ha'd no previous viable pregnancy, while 111 
had had one or more such pregnancies. This figure is increased to 112 when the patient who 
died before delivery is included. It also shows that 84 patients were delivered vaginally and 
77 by cesarean section. The figures are j)artieularly interesting in the central placenta 
previa group where it is. seen that only 12 of the G5 cases were delivered vaginally and of 
the 22 primiparas only one was delivered by this route. 




Table 

II 





MARGINAL 
PRIM. MULT. 

PARTIAL 
PRIM. MULT. 

CENTRAL 
PRIM. MULT. 

1 UNCLASSIFIED 

I PRIM. MULT. 

1 TOTAL 

PRIM. MULT. 

Vaginal delivery 
Cesarean section 

10 37 

5 8 

S 16 

4 1 

1 11 

21 32 

0 

1 

1 

5 

19 

31 

G5 

46 

Total 

15 45 

60 

12 17 

29 

22 43 

Go 

1 

6 

7 

50 111 

161 


Table III shows the changes in the trend of treatment for the twelve-year period. 
The total number of cases for each year is listed, then the number of Voorhees’ hag in- 
sertions, and the number delivered by cesarean section. The entire twelve-year period is then 
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diviOecl into tliree separate periods to show the decreasing use of the hydrostatic hag and the 
increasing incidence of cesarean section. In the first period the bag was used in 44.1 per 
cent of the cases. This decreased to 26.8 jier cent in the second period, then to 15.8 per 
cent in the last four years. The incidence of cesarean section on the contrary has changed 
from 30.9 per cent in the first period to 53.0 per cent in the next period, and finally to 68.4 
per cent in the la«t four year.s. Of the total number of eases the Voorhoes bag was used in 
31.5 per cent, and 47.5 per cent weio delivered by ccsaiean section. 


Table m 





Cs:SAREAN 

I’ER CENT 

PER CENT 

YBAU 

TOTAL 

BAG 

SECTION’ 

BAG 

CESAREAN SECTION 

1932 

5 

2 

0 

44.1 

30.9 

1933 

12 

s 

1 



1934 

15 

6 

5 



1933 

19 

8 

8 



1936 

17 

6 

7 



1937 

17 

4 

10 

26.8 

53.6 

1938 

13 

3 

8 



1939 

12 

5 

4 



1940 

14 

3 

S 



1941 

11 

2 

9 

15.8 

68.4 

1942 

14 

] 

11 



1943 

7 

3 

3 



1944 

6 

0 

3 

• 


Total 

1G2 

.51 

77 

31.5 

47.5 


Table IV shous tlie u\erage length of time .spent in the hospital following delivery. 
Sliglifly le-s time nas spent in the hospital by the group delivered spontaneou.oly than by 
tho-c nho had been treated uith tlic hydroslntic bag. This is due largely to the fact that 
the muUipaia^ in this group had a much shorter convalescence. The chart also show.s tliat 
the length of the ho-pital stay averaged six d.ay.s more following ccsaiean section than for 
tiny other typi' of dclirery. 

Tabi.e IV 



SPONTANEOUS ] 

1 liyniiOSTATIC BAG 

1 t'ESAREIAN SECTION 


NU.VIBLR 

AVr.RAGE 1 

Nt'MBE.n 

ave:race 

NUMBEin 

AVEllAGE 


OE 

.STAY IN 1 

OE 

.STAY IN 

OE 

.STAY IN 


CVSE.S 

HOSPITAL 

CASES 

HOSPITAL 

CASES 

HOSPITAL 

I’rinuparas 

<1 

13.8 

10 

13..5 

32 

19.8 

MuUi[iara« 

14 

ll.S 

n 

13.6 

4.5 

18.2 

'i'otal 

2.1 

12.6 

51 

13.6 

77 

18.9 


In Table V the morbi-lily tiiid u\crage ,^tay in the hospitid for the various types of dc- 
lncr\ 1 - pre-nt'd. .Any ptitient Itaviiig an elovtition of tcmperatuic to 38° C. (100.4° F.) or 
o\ir for any tno days v.as con-idered to have morbidity. Any patient having an elevation in 
tts’.pf r.iMtri* lo tiiiv liuring bibtir vvti^ con^idtutsl to have an intrtijiartum infection and 

(Via tfeoigli tleri* utis no elevation in temperatuTe following delivery, such a patient was 
a- ti norbtdilv. L'-ing tii-.e criteria it i>. seen that there was a nmrltcd incrorase in 
tie n.o'io.iity mte for th- 'cs-irean <-ccti(>ii group as miglit be e.xpe.-ted for any laparotomy, 
'i. - vtl.ahty tate was in tho-e ddhered spontaneously or by breech or'forceps vvith- 

> .t pri'ir n-c of tin livdro-t.'itni bag. In thiu group simple ruiitiire of the mcinhnines was 
oi5‘ ). !t lo .oa’r.J tie bh'iHliiig. Here the morbidity wn- .'Ki.S jier cent as compared with a 
' '-i;':-.'.;- of (-..r .'o - sent for tie otlmr typ- of vaginal deluery. The average .stay in 

;! >• : ■ I’t' S t - !L‘ d'.v-, whit 1- i^- i.c,n to U- slightly Ic-- than foi tlie other typos of vaginal 


Tam!. V 
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Table VI presents a study of the fetal mortality for the various types of delivery. Since 
in some cases the choice of the tj-pe of delivery would be altered if there was no chance of 
obtaining a living infant, it was deemed advisable to correct the figures in order to get a 
better picture of the results. Therefore, in the corrected figures, where there was no fetal 
heart heard on admission, where the infant was under 3,500 grams, and where there was a 
monstrosity or other disease in the infant, such as erythroblastosis fetalis, these cases were ex- 
cluded. Tiiere was little change in the gross and corrected fetal mortality rates in the groups 
in which the hydrostatic bag was used. In the group delivered by version and exti-action 
alone there was a gross mortality rate of 57.1 per cent and a corrected rate of 0. Since tliere 
were only 7 cases in the group it is probably too small to be of any real significance. In the 
gi'oup of 26 cases which were delivered either spontaneously or by breech or forceps without 
tliG prior use of the Voorhees bag, there was a change from 34.6 per cent to 11.5 per cent from 
the gross to the corrected mortality rates. This latter figure is almost the same as that ob- 
tained in the gi'oup of 77 patients who were delivered by cesarean section. 


Table VI 


TYPE OF DELIVERY | 

NUMBER 

OP 

CASES ' 

TOTAL FETAL 

GROSS 

(NO.) (%) 

JIOKTALITY 

CORRECTED 
(NO.) (%) 

Bag with spontaneous breech or forceps 

25 

12 

48.0 



Bag with version and extraction 

26 

11 

42.3 

9 

34.6 

Version and extraction alone 

7 

4 

57.1 



Spontaneous breech or forceps 

26 

9 

34.6 

3 

11.5 

Cesarean section 

77 

34 

18.2 

9 

11.7 

Total 

361 

50 

31.1 


19.3 


Table VII presents an analysis of the two types of cesarean section that were used and 
the two types of anesthesia. It should be noted that one case was delivered by radical section, 
hence tlie total of the classical plus the low flap cesarean groups is 7C and not 77. The varia- 
tions in the fetal mortality, 'morbidity, and average stay in the hospital for the four groups 
are so slight that it would be difficult to prove that the type of section or anesthesia were of 
any real significance. 


Table VII 




FETAL .MORTALITY I 

! 

MORBIDITY 



NUMBER 

OF 

CASES 

TOTAL 
(.NO.) (%) 

CORRECTED | 
(NO.) (%) 

NU.MBER 

OP 

CASES 

PER CENT 

average 

STAY IN 
HOSPITAL 

Classical cesarean section 

46 

10 

21.7 



34 

73.9 

20.2 

Low flap cesarean section 

30 

4 

13.3 



21 

70.0 

17.1 

Cesarean section with gen- 
eral anesthesia 

52 

8 

15.4 

6 

11.5 

38 

73.1 

19.7 

Cesarean section with local 
anesthesia 

25 

6 

24.0 

3 

32.0 

17 

68.0 

17.2 

Totals 

77 

14 

18.2 

9 

13.7 

55 

71.4 

18.9 


In Table VIII it is seen that treatment was delayed four or more days following ad- 
mission in. 63, or 56.8 per cent, of tlie service ca.ses, wliile among the private patients only 
12, or 23.5 per cent, were treated in this way. Tliis delayed method was used in 75, or 46.3 
per cent, of the total number of cases. The longest interval between entry to the hospital and 
delivery was sixty-two days. 


Table VIII 



NUitBER OP CASES 

delivered following 
(NUMBER) 

FOUR DAYS OR LONGER 
(PER cent) 

Private 

51 

12 

25.5 

Service 

111 

63 

56.8 

Total 

162 

75 

46.3 


We believe that there are two advantages in delaying the treatment of placenta previa 
cases wherever it is possible. In the first place any operative procedure is less hazardous if 
one allows the patient to recover completely from the initial .shock, however slight this may 
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be. Second, we believe tliat the chances of infection are diminished if this waiting period 
can be observed. It is therefore possible to have the advantages of an elective operation if 
cesarean section is decided upon. 

There were 7 patients who developed phlebitic phenomena in tlie series, an incidence of 
4.3 per cent. Five of these occurred following cesarean section, making an incidence of 
phlebitis of 6.5 per cent in this group. Three of the 7 patients had thrombophlebitis alone 
while the other 4 also had pulmonary emboli. Three of the cases were delivered by classical 
cesarean sectioA and 2 by low flap cesarean section. One patient had local anesthesia and 
the other 4 had general anesthesia. Of the 2 patients who were delivered vaginally, one de- 
livered by breech extraction following a Voorhees bag insertion and a Braxton-Hicks version; 
the other patient was delivered bj’ craniotomy. 

There were 5 maternal deaths in the series, making a mortality rate of 3.1 per cent. 
There was one death among the patients who were delivered by cesarean section, making a 
mortalitj' rate of 1 to 77 cases, or 1.3 per cent. One patient died before delivery so that the 
death rate for the vaginal group was 3 in 84, or 3.6 per cent. 

Table IX shows that two of the flve deaths were due to pulmonarj' embolus. The first was 
a 29-year-old primipara with a marginal placenta jmevia who was delivered by a low flap cesar- 
ean section under general anesthesia. A 500 c.c. blood transfusion was given following opera- 
tion. She died on the sixteenth daj- although she had been febrile only one day and had exhib- 
ited no symptoms of thrombophlebitis. The second patient had a central placenta previa. She 
was 29 years of age and had had two full-term pregnancies. She was delivered of a 1,510-gram 
stillborn infant by breech extraction following a Braxton-Hicks version. Four daj’s before 
this a Voorhees bag had been inserted extraovularly. She had an intrapartum infection but 
the puerperium was afebrile and she was discharged from the hospital on the twelfth day. 
She was readmitted to the medical service on the seventeenth day with a diagnosis of pelvic 
thrombosis and pulmonary embolus. She died on the twenty-fourth day following delivery. 

There were two deaths which occurred possibly as the result of a transfusion. One pa- 
tient, who was 39 years of age and had had six full-term pregnancies, had a partial pla- 
centa previa at the time of insertion of a Voorhees bag intraovularly. She was in moderate ' 
shock, and a 500 c.c. transfusion was started at the end of the procedure. She died unde- 
livered seven minutes after the start of the transfusion. There was no other obvious cause 
for her death. The other patient was 32 years of age and had had three viable infants. She 
was found to have a marginal placenta prewa and was delivered of a 760-gram macerated 
fetus bj' version and extraction. The infant was later found to have erythroblastosis fetalis. 
Following delivery the mother was transfused for mild shock and died in anuria on the tenth 
day. 

The last patient was 37 years old, para vii, with a central placenta previa. A version 
and extraction were performed, following ivhich it was found that the uterus was ruptured. 
Immediate hysterectomy was performed and 2,000 c.c. of blood were given by transfusion. 
The patient succumbed to shock seven hours after delivery. 

Summary 

A stud}'’ of 162 patients with placenta previa is presented. The delay in 
operative treatment for careful study of bleeding patients who probably 
have placenta previa is not only feasible, but wise. We have found an increase 
in the incidence of the use of cesarean section to be advantageous. The best re- 
sults from vaginal delivery were obtained in those cases in which the bleeding 
could be controlled by simple rupture of the membranes and the fetus delivered 
either spontaneously, by forceps, or by breech extraction. However, eaeh 
patient should be evaluated as to the method of delivery. While there was slight 
increase in the morbidity rate and an increase in the number of days the patient 
remained in the hospital following cesarean section, the fetal mortality was 
greatly improved and the deliver^'- simplified by this procedure. The type of 
cesarean section and the choice of anesthesia seems to be of little importance. 
Further study towmrd prevention of phlebitis is important. 

We wish to take this opportunity to thank Dr. Henricus J. Stender for the privilege of 
presenting this study. 
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Discussion 

DR. BENJAMIN P, 'WATSON.— I personally have gone through the different phases in 
the treatment of this condition. In. 1925, ivhen I was in Edinburgh, Dr, Douglas Miller and 
I made a review of our cases of placenta previa and came to the very definite conclusion that 
there were only two ways of treating it; one, by doing nothing at all, or by simple rupture 
of the membranes in the marginal eases; and the other, by cesarean section in the cases of 
partial and central placenta previa where the patient was not in labor and where the cervix 
was firm and unretracted. Then I came to Sloane Hospital in 192G, the home of the Voorhecs 
bag, and found that the bag treatment of placenta previa was the accepted method in the 
great majority of ca.«e.«. 1 went along with that method, and for many years after I came 

licro the Voorhecs bag was used in most of our cases of placenta previa. Tlien last year we 
made a ten-year review of our cases of placenta previa which had been treated by simple 
rupture of the membranes, with the hydrostatic bag, and by cesarean section. From a review 
of that series we came to the same conclusions as those given us tonight, namely, that there 
are but two ways of treating the condition, .simple rupture of the membranes or cesarean 
section. 

I believe the hydrostatic bag belongs to a past era in obstetrics. It did a good job 
in the days when cesarean section was a hazardous operation, but I ijersonally think that the 
Voorhecs bag has a very limited place in the treatment of placenta previa in a modem ob- 
.■'tetric service. 

It might be of interest to mention the figures that we got in our ten-year study of 
placenta previa at the Sloane Hospital. IVe found, in contrasting cesarean section with bag- 
ging, in cases of central or of partial placenta previa, that the fetal mortality in our cesarean 
section casc.s was 4.1 per cent and in our bagging cases, 50 per cent; that the maternal mortal- 
ity in ce.<arcan section was 3.4 per cent and in bagging, 11.5 per cent; that the morbidity in 
baggdng ca.ces was 57.G per cent and in cesarean section, 37.9 per cent; and as regards the 
patients who had lo.'-t a great deal of blood and were in profound .‘•hock, we found in ce.sarean 
section 10.3 per cent and in the bagging cases, G1.5 per cent. There was a lower fetal 
mortality, a loner maternal mortality, less shock, and less hemorrhage in the cesarean section 
ca=ca than in those that had been bagged. 

Wo also compared rupture of the membranes with bagging in cases of marginal pla- 
centa previa. These were the figures: the fetal mortality with simple rupture of the mem- 
brane.': was ](<.G per cent as against 2.1 per cent with bagging. We found that shock and 
hemorrhage occurred not at all in cases of simple rupture of the membranes, and that C2.5 
p<‘r cent of the patients were shocked when hags were used. 

So v.ith the.>-e two comparisons of the severe types of placenta previa, bagging versus 
ce..aTcrin s»ction. there was no ^juestion but tbat section had the better showing; and in the 
milder marginal placenta previa cases, rupture of the membrane.'- versus bagging, simple 
nipture wn:- .‘•uperior. 


DR. GEORGE 11. RYDER. — To consider placenta ])revia as of one type only, is con- 
funag find )no;iienl, as the trealmcnt and rc.<-ults vary so widely with the situation of the 
pl-acoTit-v, froni the inno'-uotis' hiteral type, through the dangerous marginal type, to the com- 
plcSe type — one of (he rno.-t seriou': complicalions of pregnancy. Fortumitely, over GO per 
«,u,t of pr.'\in<- arc cpf the lateral type and probably not more than G per cent arc of the com- 
plete type. 

Dr. Wr.t'Ou lia- that there are only two mctliod.s of treating pievias, rujituring of 

The rnernbr.-itt: - and '•.-ction. This i« practically true. But iiale.s'j lie explains that rujituring 
..f the menJ.f.m-'- tfi<> treatment of lateral previa, and section of the complete, and serious 


; riTa'ir: 


r.l preiia. liiw statement '• v.-jll J>c inisunderstnod. 
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management decided on, I see no reason for not proceeding to carry it out at once. That 
is our practice. 

Our actual incidence of section in tliese cases is almost exactly comparable to Dr. Wil- 
liamson's in his last period of observation, namely, about 65 per cent. 

DE. HAEVEY B. hlATTHEWS.— ^Tliere are three points that I would like to touch 

upon. 

First, I would like to disagree somewhat with Dr. W'atson regarding the use of the 
Voorhees bag in the management of placenta pi-evia. I agree that rupture of the membranes 
and cesarean section are the two outstanding methods of treatment. On the other hand, 
there are certain cases of marginal placenta previa in multiparous women, where rupture of 
the membranes does not completely control the bleeding, and in those cases we still use the 
bag successfully. On the other hand, it is true, as time goes on and as the technique of 
cesarean section has been greatly improved, that "bags” are dwindling in their popularity. 
However, I still think that there are a few selected cases in whicli the bag can be used very 
successfully.' 

The second point was more or less covered by Dr. Cosgrove and that is that we have 
always believed and taught that, when the diagnosis is made, there is no expectant treat- 
ment of placenta previa. Of course, there may be an occasional exception to this sweeping 
statement. 

Third, I agree with Dr. Eyder that we .‘:hould differentiate between marginal, lateral, 
and central placenta previa. As soon as this is done, there is no reason for delay in choosing 
the method of procedure. We proceed to make the diagnosis by repeated cystograms. One 
cystogram, if positive, may be sufficient; but, if negative, it is not very helpful. Therefore 
we may do one, two, three, or more cystograms, if conditions warrant. Tlien, under proper 
surroundings, as has alreadj* been outlined, we do a vaginal examination in order to determine 
further the tj'po of previa we are dealing witli. Following these procedures, that is, having 
made the diagnosis of placenta previa and determined the type, the appropriate treatment is 
instituted. This may be simple rupture of the membranes, insertion of Voorhees ' bag with or 
without vaginal pack, or cesarean section. 

DE. EALPH L. BAEEETT. — Time of treatment of the patient with premature separa- 
tion of the placenta is of extreme importance. 

If you see a patient for the first time late in labor with a partial dilation and an 
obliterated cervix, particularly in the multiparous patient, you may be able to handle the case 
successfully by delivery through the vaginal route. However, if the diagnosis is made early 
in labor or before labor and the cervix is not dilated and obliterated, I do not see how, in view 
of all that we have heard here tonight, that there can be the slightest question as to the proper 
method of treatment of placenta prerua. 

In my opinion, the proper method of treatment is delivery by the abdominal route when 
the patient is seen early and before the cervix has dilated and effaced with its incident hemor- 
rhage. 

DE. CLAUDE E. HEATON.— In 1934, Dr. J. P. Marr made a study of 146 cases of 
placenta previa treated at the New York Nursery and Child’s Hospital, in which he came 
to practically the same conclusions we have had presented, klaternal mortality' in delivery by 
the vaginal route was 5.6 per cent; in 40 cases treated by cesarean section the mortality 
was 2.5 per cent. The one death was due to transfusion reaction. The fetal mortality was 
20 per cent in cesarean section and 49 per cent in %'aginal delivery. 

The mortality rate was just as high in those cases in which the placenta was situated 
in the least malignant situation as it was when the placenta was situated in the supposedly 
malignant site, centralis. In placenta previa the placenta is located in the lower uterine seg- 
ment and death occurs from injury to this segment. Cesarean section is the operation of 
choice if one wishes to lessen the hazard for both mother and baby. 

DE. ELIOT BISHOP. — The position of the placenta when implanted in the lower 
uterine segment should be considered from two points of r-iew, the placenta and the cervical 
canal. At the risk of seeming to be too academic, I will give what I consider the proper 
nomenclature for each point of view. The placenta may be placed either centrally, laterally, 
or marginally, in relation to the cervical canal. Prom the point of view of the cervical canal 
the placenta prerua may be either complete or partial. Examination usually shows only this 
viewpoint and not the placenta. I doubt that an x-ray cystogram will give us the differential. 
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Some (loviiitions nuiy occur from tiic.sc siciulcinic viowpoiiit.s jiiid uomenclutiiif!, hucIi as 
vclamcnlotis iiiscrlion of the c.ord. 

As to flic irciitnicnt of placcnfii jircvia as Midi, J believe flmt everyone is in accord 
us to the proper planninR and setup before even the examination is made.* In the case of a 
priinijiara ] will subscribe to the modern trend of iisinj' a cesarean section. If the patient 
is a mullipara with living children, 1 think we cannot entirely discard the more conservative 
methods of vaginal attack. As the speaker and the previous discussers have stated, when the 
margin of the ])lacenta is found, a simiile rupture of the membranes will suflice. If it can be 
demonstrated that the placenta is presenting laterally and the cervix soft and dilated or 
easily dilattible, the Braxton-IIieks maneuver should be done. 

However, this I do emphatically emjihasize — after the foot is brought down there 
should 7in'rr bo extraction. A sjiontancous delivery is obligatory. If we are committed to 
this procedure, the mother's and the child’s life is our objective. 

I)I{. GEOIIGE Ij. BOWEN. — In a study of placenta previa at Bellevue Hospital in 19'1S, 
Hr. Salter found that from 19*22 to 1932, only 21 per cent of the patients with placenta previa 
received blood transfusions, and from 1932 to 193S, oO per cent receix-ed them. This resulted 
in a decrease in the mortality from 11.5 jicr cent to 2.0 per cent. As Dr. Greeley has empha- 
sized, there arc other factors than just the method of delivery which have contributed to the 
lowering of the mortality rate. 

DR. ARTHUR V. GREELEY (closing). — In answer to Dr. Cosgrove: it is difficult to 
prove the value of this waiting period. However, we feel that these patients are in better 
condition to xvithstaiul operative intervention at this lime than the.v arc at the time of ad- 
mission xvhen they have not recovered from the effects of the initial hemorrhage. We believe 
that our results were partly due to observing this waiting period. 


SHOULD WE CHANGE OUE PRESENT STANDARD ON 
INFANT VIABILITY? 

R. L. Haa.s, DI.D., Ann Arbor, Mich. 

(From the Department of OVstctrics and Gynecology, Univcr.'iity of ]\Iichiyan Hospital) 

T he birlli of a premature infant invariably arouses interest and invites 
speculation a.s to what constitutes the lower limit of viability. Periodically, 
one encounters newspaper articles giving the impression that the particular 
infant reported is the smallest on record. In order to discover the smallest au- 
thentically recorded iiremature baby, and at the same time re-evaluate our con- 
cept of the lower limits of viability, the literature on the sub.i'eet has been care- 
fully reviewed, and three cases of very premature infants from our own hospital 
are here recorded. The .sub.iect .should be of special interest to those doing ob- 
stetrics, since upon the accoucheur commonly falls the responsibility for the 
immediate postnatal care so all-important for the survival of these tiny infants. 

A’'arious criteria arc used to determine xvhether a fetus is viable. Tims, on the basis 
of the duration of pregnancy, a fetus which has remained in utero txx-enty-six to twenty-eight 
weeks is generally said to be x-iable.’i-’^ In terms of body length, this corre.“ponds to about 
35 or 36 centimeters.i^ Still another standard is that set by laxv, which varies among the 
states but usually requires birth and death certificates for an infant xx-hen the duration of 
gestation is five months or more (Table I). This is in accord xvith the Alodel Vital Statistics 
Act of 1941. However, sixteen states and the District of Columbia hax-e other legal limits, 
vaiying from that of Alaiyland (any recognizable product of conception; to those of Wa-sh- 
ington and Indiana (seven months or over). A point xvhich should be obviou.«, yet bears 
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Table I. Pehiod of Gestation at "Wiiioh Eeporting op Stili.bikths Is Kequired 


STATE 

MINIMUM PERIOD OP GESTATION 


Alabama 

Agrees With Model Vital Statistics 

Act, 1941 

Advanced to 5th month 


Arizona 

Advanced to 5th month 


Arkansas 

5th month 


California 

Advanced to 5th month 


Colorado 

5 months (20 weeks) or more 


Delaware 

5 months 


Florida 

Advanced to 5th month 


Georgia 

Advanced to 5th month 


Illinois 

Advanced to 5th month 


Iowa 

Advanced to 5th month 


Kansas 

Passed 20th week 


Louisiana 

5 months (20 weeks) or more 


Maine 

5 months or more 


Michigan 

Advanced to 5th month 


Minnesota 

Advanced to 5th month 


Mississippi 

5 months 


Missouri 

5 months 


Nebraska 

Advanced to 5th month 


Nevada 

After at least 20 weeks 


North Carolina 

Advanced to 5th month 


North Dakota 

5 months 


Oklahoma 

Advanced to 5th month 


Oregon 

After at least 20 weeks 


South Dakota 

Advanced to 5th month 


Tennessee 

5 or more months 


Texas 

Advanced to 5th month 


Utah 

Advanced to 5th month 


Vermont 

5 months or over 


Virginia 

5 months (20 weeks) or more 


West Virginia 

Advanced to 5th month 


Wisconsin 

5th month 


Wj'oming 

After at least 20 weeks 


^larjdand 

Less Than 20 WeeJcs 

Any recognizable product 


New York* 

New York City — every product of conception 


Ohio 

At least 4^ months 


Pennsylvania 

4 months 


Connecticut 

More Than 20 TVeelcs 

After not less than 28 weeks 


District of Columbia 

Passed 5th month 


Idaho 

Development sufficient to give chance of life 


Indiana 

7 months and over 


Kentucky 

5% months 


Massachusetts 

After 5 months 


Montana 

6 months or 24 weeks 


New Hampshire 

28 weeks 


New Jersej’ 

Advanced beyond 5th month 


New Mexico 

5Y> months 


Ehode Island 

6 completed months 


South Carolina 

22 weeks 


Washington 

Advanced beyond 7th month 



♦The law for New York State (exclusive of New York City) is in accord with the Model 
A’'ital Statistics Act. 


emphasis, is tliat such criteria do not make survival impossible for infants who fail to measure 
up to them. Every effort should be made to save even tliose babies which appear nonviable 
by these standards. 

It is accepted that the prognosis for survival of an infant varies with its weight. Those 
weighing less than 1,000 grams (2 pounds, 3 ounces) naturally do not have a very good out- 
look, yet a survey of the literature (Table II) shows that at least 54 sueli cases are on record. 
It is interesting to note tliat the smallest surviving infant had a minimum recorded weight of 
420 grams (Monro"). 

In 1941 two infants with minimum weights of less than 1,000 grams were bom in the 
Maternity Division of the Universitj' of ^Michigan Hospital. Both were bom of mothers with 
chronic nephritis. The pregnancies were interrupted artificially at about G to 6 Y 2 months of 
gestation, and the deliveries were spontaneous. The smaller infant weighed 705 grams (1 
pound, 9 ounces) and the other 934 grams (2 pounds, 1 ounce) when first weighed on their 
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TAUtiE II. 70;i’Oin’i;f) Cabes ov HrnviviNo Inka.vt.s AVjmejii.vo Less Than 1,000 GKAirs 


YEAE OK REt’OET 

1 

Ei;r*()ETi;D «y 

MI.VtMIEM 

AVEIOIIT 

EECOEUEI) 

Coe\mk) 

HIETU 

V.'EtOHT 

SEX 

1922 

Ilubcr, O. 


790 


F 


OberAA'arth 

3921 

500 




Hess 

1931 

090 




Hess 

1931 

740 




OberAA'artli 

1911 

710 




<1 ’Out reponl 


710 




Mover 

1912 

7.50 




Hoth 

1913 

710 




Heller 

1912 

.soo 




Heller 

1912 

810 




Ylppo 


840 




Frankentlial 


.810 




Pfanndlor 

1907 

800 



1922 

AVuogele 

1937 

800 



He«s 

Klinlcer 

1903 

891 



Collection 

Ahlfold 

3903 

900 




Pizzini 

1908 

900 




Jardine 

1902 

907 




Villernain 

189.1 

910 




AlaA'grier uiul .SflixA-ab 

1907 

970 




Heiberg 


971 




Rommel 


980 




Ahlfcld 

1903 

980 




Tis'-ier 

1912 

990 



1928 

Pulford & Blevins 



080 

F 

1930 

Wchoedol 


720 


M 




900 

1,000 

F 





.050 

M 





970 

F 




980 


F 

1931 

Fischor-Ban 


140 

000 


1931 

Temesnary 


000 



1933 

Houlilian 


COG 

705 

M 




74o 

900 

F 




840 


F 




850 

940 

M 

1934 

Kunstadter and Bartclme 

850 

890 

F 




901 

995 

F 

(Collection 



850 


F 

1922-1934) 

* 


940 


M 




805 


M 




890 


F 




790 


F 




970 


F 




755 

825 

M 




890 

1,005 

M 




945 

1,075 

F 




970 

1,075 

F 




990 

1,075 

F 




941 

1,000 

F 




925 

1,050 

F 

1936 

Stander 



928 


1938 

Holl'raan, Greenhill & 


595 

735 

F 


Lundeen 





1939 

Alonro 


420 


M 

1945 

Haas (present article) 


705 


M 




830 


AI 




934 


M 


ninth and sixteenth daj-s, respectively. Both babies were cared for by the regular nursing 
staff, and were kept in incubators with continuous oxygen for nearly two months. Inhalations 
of 5 per cent carbon dio.xide were used frequently during the first few Aveeks. 

The third infant, bom in 1944, weighed 830 grams (1 pound, 13 ounces; Ashen first 
Aveiglied, 10 days after birth. The circumstances surrounding the birth of this child were 
‘•omeAvhat different than for the tAvo preceding cases. The mother had intermittently threat- 
raed to abort from the third month until the sLxth, Avhen the membranes ruptured s-pon- 
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taneously, and labor ensued two weeks -later. The baby was born spontaneously as a frank 
breech presentation. The placenta was incarcerated and required manual removal. 

The care of all three infants was essentially the same. For several hours after birth 
nothing was given by mouth, and great care was taken to see that aspirated 'mucus and 
amniotic fluid were suctioned off as necessary. When respirations were well established 
(18 hours in the first two, and 48 hours in the last case), feedings of 5 per cent glucose water 
were offered in % ounce quantities everj' two hours until it was well taken, at wliich time a 
formula was substituted. 

In the absence of available breast milk, feedings consisted of an evaporated milk, corn 
syrup, and water formula. This was at first quite dilute, but was rapidly concentrated to give 
about 20 calories per ounce of formula. Occasionally, protein milk was added to increase the 
caloric value. The amount of each feeding was determined by the infant’s appetite, starting 
with Yi ounce and increasing as tolerated. It Avas interesting to note that under this plan 
the infants took enough formula to provide 65 to 80 calories per pound of body Aveight per 
day, this figure dropping gradually as the AA’eight increased. 

The sucking reflex Avas fairly Avell deA’cloped in all these babies. They Avere fed at 
first by means of a medicine dropper Avith a short piece of rubber tubing OA’er the end for a 
mouthpiece. This Avas folloAved as tolerated bj-^ a Breck feeder, and finally by a regular nurs- 
ing bottle. It should be emphasized here that the first feedings AA'ith the Breck feeder should 
be given by a nurse experienced in feeding babies. Otherwise, aspiration of formula Avith 
disastrous results is likelj' to occur. The administration of vitamins A, C, and D, and iron 
(elixir of ferrous sulfate) was begun in all cases as soon as the formula AA-as being well 
taken. At no time AA-as it necessary to resort to tube feeding. Subcutaneous fluids Avere used 
only rarely. Because of the infant’s susceptibilit}^ to infection, and because of the greater 
amount of handling required, it is our policy to avoid the use of parenteral fluids whenever 
possible. 

FolloAV-up has been obtained in each of the earlier cases. The smaller infant (J. kl., 
No. 492130) is noAV over 3 years old. He stood alone at 18 months and began walking at 
23 months. "^Wien 2 years old he had 16 teeth and weighed 24 pounds. His mbther reports 
that he is the most actiA-e of her fiA-e children, eats anything offered, and has had no illnesses 
except a slight cold Avhen about 14 months old. 

The second child (G. P., No. 496857) has not been so fortunate. At the age of 6 
months he was returned to the hospital as a feeding problem Avith rumination. It was also 
found that he had thrush, ocular nystagmus, and retinal hemorrhages. It Avas felt that the 
prognosis for good vision AA'as very poor. Under management by members of the Pediatrics 
Department the feeding problem was readily corrected, and on subsequent checkup at the 
age of 9 months he seemed to be progressing satisfactorily. It is now reported that he 
weighed 18 pounds at 1 year, and at 23 months AA-eighed 25 pounds. He started to crawl at 13 
months and took his first steps at 19 months. Sixteen teeth have erupted. His mother re- 
ports that she thinks vision of the left eye is poor but is “real good’’ in the other eye. He 
speaks several words, and seems A-ery active and healthy now. 

The third infant Aveighed over 6 pounds A\'hen discharged from the Hospital at a little 
over 3 months of age. 

l^Tiile excessh-e handling and unnecessary AA-eighing are to be scrupulously avoided in 
caring for premature infants, the frequently reported hwfh AA-eights of prematures indicates 
that curiosity often overbalances judgment. The infant should be placed in an incubator at 
once and the first weighing delayed until his condition Avarrants, AA’hether this be one or sev- 
eral weeks later. 

One often eneounters tlie contention that the prospects for satisfactory 
mental and physical development of very small premature infants do not justify 
the prolonged and tedious care Avhich they require. This problem has reeeiA’ed 
considerable attention and study, and it has been quite definitely sho\Am by 
Hess, Mohi', and Bartebne® that, excluding cases Avith birth injuries, premature 
infants shoAA’- development comparable to that of normal children. Physical 
groAAdh in early years tends to lag somcAAdiat behind that of term infants. Hess^" 
reports similar findings. 

The economic phase of this problem should also be considered. The great 
amount of special care and equipment necessaiy to raise a premature infant 
generallj’" involves considerable expense. Again, the question may be asked, are 
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they worih ilf If -wc use I'or comparison tlie care of patienls afflicted Avith 
tuberculosis or malignant disease in whicli the outlook is often poor indeed, 
then the answer must he in the affirmative. 


"When hos])itfds can he cquipi)ed and staffed as we now feel they should he, 
the care of prematures will become more routine and less formidable, although 
some degree of special eare and ijidividualizalion will always be required. 

In recent, yeiu’s eerlaiji devclopjnenl.s have a]>peai'ed which may he expected 
to improve the survival chances for premature infants. Among these may he 
mentioned new and improved incuhatoj’s and other nurseiw equipment, which 
are becoming more readily available to all who need them; caudal anesthesia, 
which avoids excessive sedation and minimi/.cs trauma to the delicate fetal head 
by relaxing the structures about the birth canal; and the Kh factor, knowledge 
of wliich may save many premature infants with hemolytic anemia of the new- 
born, through the use of ]U-oper transfusions. As a result of these advancements, 
it is likely that the number of ])rematures boi-n alive will rise, thus increasing 
the importance of tlie question under discussion. 


Discussion 

To designate a given weight as the lower limit of viability can have no par- 
ticular virtue except for statistical purposes. It can, however, engender the 
attitude and belief that no infant weighing le.ss than such a .standard can sur- 
vive and therefoi'c does not merit detailed attention. It is clear that although 
a given viability standard may be important to the public health statistician, 
it may actually be a handicap to the phy.sician. Because of this and the evi- 
dence presented, it is obvious that the advantages arc all in having the limit 
too low rather than too high. If there must be a .standard, let it be ba.sed on 
recorded .sundvals. It is suggested that 1,000 grams (2 pounds, 3 ounces) would 
be a reasonable weight limit. 

The number of recoi-ded infants weighing less than 1,000 grams who have 
survived is not great, yet there are enough to show that every infant, no matter 
how premature, deserves full attention and opportunity for life. Some will 
survive, and most of the sundvals will develop into worth-Avhile individuals. 


Summary 

1. The literature on the survival of premature infants Avith minimum 
weights of le.ss than 1,000 grams has been revicAved and 54 cases found. 

2. Three additional eases are reported. 

3. Some recent dcA'clopinents Avhich improA'c the sundval rate for pre- 
mature infants have been mentioned. 

4. In the ab.sence of available brea.st milk, properly ad.iusted artificial 
formula feedings ha\'e been found a satisfactorj' .substitute. 

5. It is pointed out that Avith increasing aAvarencss of the po.ssibilities of 
simdAml, and Avith greater effort, infants prcAdou.sly considered nouAdable Avill 
suiwiA^e. 

6. One thousand grams (2 pound.s, 3 ounces) is proposed as a loAver Aveight 
limit of viability for statistical purpose.s. 
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THE TREATMENT OF PRIMARY DYSMENORRHEA WITH 
DEPROTEINATED PANCREATIC EXTRACT 
(DEPROP ANEX-) 

Lawrence L. Orossmann, M.D., Milwaukee, Wis. 

D ysmenorrhea ha.s been cla.s.sified arbitrarily in two categories, primary 
and secondary. The latter iisuallj’- appears during the third decade of life 
or later, and, in the majority of patients, fairly well defined pelvic pathology 
can be demonstrated. Careful study will usually reveal the presence of ovarian 
or uterine neoplasm, oophoritis, salpingitis, endometriosis, or some other tangible 
clinical entity which can be treated with directness and frequently with success. 
Primary dysmenorrhea, to which this discussion will be confined, commonly 
appears at or shortly after the menarche and is encountered, therefore, in 
young women who are usually nulliparous or virginal. Childbearing, although 
apparently helpful in many instances, Avill not guarantee complete or even 
partial relief from dysmenorrhea after the postpartum period. Menstruation 
usually occurs at regular intervals in these young women and the rate and 
amount of flow approximate the normal. Pelvic structure is within the normal 
range and, as a general rule, no pathologic conditions are demonstrable. 

The treatment of primary or functional or essential dysmenorrhea has 
been most unsatisfactoiy for both clinician and patient because the etiology 
of the condition as yet is unknown. Many theories have been advanced and 
as many methods of treatment have been developed. 

One of the oldest theories suggested that dysmenorrhea occurred in those 
individuals with certain structural defects such as stenosis of the cervix, ante- 
version or i*etroversion of the uterus, complete or partial infantilism of the 
genital tract, and a variety of other defects of greater or less importance. Cor- 
X’ective measures sometimes afford pennanent or temporary relief, but since 
such procedures require a considerable degree of patient-physician cooperation 
or demand surgical intervention, they are not practicable under all circum- 
stances. Furthermore, it is now rather •widelj’ accepted that the incidence and 
severity of structural defects are no greater in women who suffer with dysmen- 
orrhea than in those who are not so afflicted. 

•Depropanex is the proprietary name ot deproteinated pancreatic extract prepared by 
Sharp & Dohme, Philadelphia, Pa. 



4,12 


AjrKKrCAN JOIJUN'AL OF OBSTKTltlCS AXI) GyXKCOLOOY 


Some abei-ratioii of the ]jelvic autonomic nervous system is' sometimes 
thougiit to be respojjsible for llie collective phenomena of d.ysmenorrJiea. At- 
tempted correction of such aberration is usually reserved for extreme cases and 
as a last resort. Even when careful technique is employed, liowevcr, surgical 
intervention is by no means always successful. 

It is held by some that jjsychogenic factors are of jnajor impoi-tanee in 
women with dysmenorrhea. This is undoubtedly true in certain instances but 
by far the majority of dysmenorrheic women ai'c emotionally stable and reveal 
no greater tendency toward neuiuses or psychoses than do other individuals. 
It is also entirely possible that dysmenorrhea might precipitjUe oi* exaggerate 
a psyehopathologic personality rather than the reverse. 

Durin;^ tlie past few veur.s, a munl)or of oiulocrine siitj.“tanccs have hron employed in 
an attempt to relieve or eliminate dysmenorrhea. Kstrogen.*; iiave little or no etTect aceord- 
ing to Winthcr,! but the re.'-ult.s of other investigators^. indicate that these .'■ubstanoes 
are capable of affording relief. Prolonged adminisfr.'ition of the estrogens is neecs.^ary and 
the desired etTect, is attjiined by the indtudion of an anomlatory cycle. Lyon< has had 
favorable results with ethinyl estradiol, but oral medication must begin on the fifth day of 
the cycle and continue for twenty-one days. R^dief from dysmenorrhea is afforded by the 
prevention of ovulation, which may not be desinible even temporarily in many instances, 
and certainly, as Lyon-* states, ‘ ‘ prolonged ovarian rest or follicle-stimulating hormone .‘-up- 
pression ha.s not been shown to be de.'-irable. ’* Laboratory .and clinical evaluation have 
failed to produce evidence in ftivor of progeslerone.r.-r Androgens have also been used in an 
effort to reduce uterine bleeding or r.atbcr to “prevent relative j)elvio vascular engorgement 
with its attendant effects on tlie pelvic symi»alhetic nervous system. “8 AVlien androgens arc 
employed, care must bo taken to avoid possible atropliy of tlie endometrium which, of course, 
is most undcsirahlc in women of the agc-gi-oup in whicii primarj- dysmenorrhea occurs. 
Atrophy can probably be avoided by administering the small doses recommended by Cinbcrg,s 
but frequent subcutaneous injections arc necessitated By such a procedure which greatly 
re.striet8 its applicability. 

Billigs has introduced a new method recently for relief from dysmenorrhc.a which is 
based upon the premise that in dysmenorrheic women “a postural defect of contracted 
ligamentous hands restricting the normal range of spinal-pclvic-fernoral postural e.veursion 
is found pre.sent. " The ligamentous contractures cause compression of nerve pathways 
which produces irritation to certain peripheral nerves. “Tliis irritation gives rise to painful 
symptoms in the region of the distribution of these nerves and i.s proposed as the mechanics 
involved in producing symptoms of djTinenorrhca. ” Specific exercise.s are recommended 
for correction of this condition. The c.xerciscs arc to be practiced llirce times daily and 
it is claimed that relief is afforded in from one to three months. Close supen-i.^ion is required 
in order to direct proper execution of the special exercises. Such a regimen does not 
appear practicable for industry nor for many patients encountered in general practice, 
altliough good results are claimed by Dick, Eillig, and Alaey.jc 

Bichersn confirmed the work of Wilson and Kur/.rok>2 on the normal human uterus, 
and lateris demonstrated the difference between the painful and nonpainful menstruating 
uterus by kymographic tracings of uterine contractions j)rior to and during menstruation. 
Bickers believes that there is a congenital physiologic defect in the inyornentrium causing 
the latter to react abnormally to tlie stimulus, which induces increased motility at the begin- 
ning of menstruation. Tiie muscle is thrown into spasm and fails to relax between con- 
tractions. The absence of relaxation between contractions produces fatigue and “inter- 
feres with the normal oxygenation and nutrition of the myometrium. Muscle contraction 
in the presence of anoxia is associated witli p.ain, ”13 and the symptoms of dysmenorrhea 
result. Bickers observed the effects of a number of drugs and endocrine substances when 
administered to normal and dysmenorrheic patients, but none were .shown to have any 
favorable effect on uterine contractions with the exception of a nonnarcotic spasmolytic 
compound. It is interesting to note that this compound has papaverine-like properties and 
exerts its activity directly on the smooth mu.scle fiber itself. Unfortunately, the favorable 
effect of this drug was noted in only about one-tliird of patients when administered orally. 

In a review of the literature concerned with essential dysmenorrhea Fremont-.Smithi-* 
concludes that “the pain of dysmenorrhea does not occur in the absence of active uterine 
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contractions; and one or more secondary factors must be present if pain is to occur. If tliis 
is true, treatment of the disorder could be effective either by causing diminution of uterine 
contraction or by influencing this unknown secondary factor. One may regard the con- 
traction as the precipitating and some other endocrine or circulatory factor as the 
predisposing cause of dysmenorrhea.” 


With these facts in mind and with some experience in the nse of most 
of the methods presently discussed, an attempt was made to discover a prep- 
aration which was nontoxic, wliich would produce the desired effect rapidly 
and vdth reasonable certainty in the majority of patients. Jfhe conclusion 
of Fremont-Smith appeared reasonable, and since the secondary factor was 
not Icnown, a search was made for a substance which would diminish the con- 
tractions of the menstruating uterus. A review of the literature revealed that 
a suitable preparation was available which had an extensive clinical background 
but was employed almost exelusivel.y in the fields of peripheral vascular dis- 
ease^®'^® and in urology.^^"’'* These reports indicate that the preparation is non- 
toxic and that it affects a relaxation of spastic smooth muscle. 

Depropanex is a saline solution of a chemically derived, protein-free 
nitrogenous fraction obtained from an acid-alcohol treatipent of beef pancreas. 
It is free of insulin, histamine, and acetylcholine, and contains approximately 

2.5 per cent solids, including 0.5 per cent nonprotein nitrogen, O.O per cent 
sodium chloride, and 0.25 per cent phenol, as a preservative. The pH of the 
solution is adjusted to 6.5 — 6.8. The dose recommended in the current litera- 
ture which describes clinical experience vdth this pancreatic tissue extract is 
from 2 to 5 c.c., administered intramuscularly. 

Inasmuch as the stimulus for such an investigation emanated in part 
from a desire to reduce absenteeism in the industrial plants with which the 
author was associated on a part-time basis, it was decided to conduct this 
study in two plants, the personnel of Avhich included a large number of women. 
The nurses at each of these plants were instructed, therefore, to administer 
depropanex intramuscularly to all emploj’^ees who presented themselves for 
relief of dysmenorrhea. Suice there was little or no infonnation with regard 
to dosage in the treatment of this condition, it was considered advisable to 
begin with less than the minimal dose recommended for the moi'e serious cir- 
culatory and urologic disorders described in the literature. Standing orders 
were written for 1.5 c.c. of depropanex to be adminisl.ered intramuscularly. 
After the injection, provision was made for the patient to rest for a short 
period before returning to work oi’, if relief was not obtained, to be discharged 
to her home -with the usual recommendations for palliative treatment. The 
same regimen was adopted for those patients seen in private practice. In some 
instances the dose Avas increased up to 4 c.c., but for the majority of patients 

1.5 c.c. of the extract appeared to be sufficient. 

It soon became evident that a number of factors Avere to be considered 
in the industrial study Avhich did not appear in the iiiA^estigation as con- 
ducted among private patients. There AA'^as a large labor turnover in tlie 
industrial plants and consequently it AA’^as frequently impossible to do folloAV-up 
studies or to repeat the medication in lax’ger doses. Some employees, haAung been 
accustomed to oral medication and in many instances fully expecting to be 
excused from Avork because of the seA^erity or alleged severity of symptoms, 
resisted parenteral treatment. It is interesting to note that in both plants Avhen 
the pancreatic tissue extract Avas first used the majority of employees to Avhom 
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it. wiiR ndininislfi'cic] volnnlnvily oxicnded f.'ivorablo coinnienl.s. These siil)- 
jectivc ol)sei'Yations were borne oul by iiTii)roYcd clinical appearance and Ibe 
abilily of Ihe patieni lo return to work. Lafer, liowevei’, a number of vagiie 
and indefinite ol).ieelions wci’e i-aised in order to avoid the administration of 
tlie preparation. In a few inslances in which sncli I'emonsi ranee w.'us assua'red 
by the nur.ses, the. ])alicnls dcjiied any Ijcnefieial effect after the e.xtracl was 
administoi'ed. In most cases, however, .such denial was not substantiated by 
the clinical aiipearance, since the fjcncral tension and the cliaracf eristic appear- 
ance of the facies had subsided markedly or bad disai)peared completely. Inas- 
much as the sym])loms of dysmenorrhea are almost mitirely sub.iectivc. however, 
the.se emidoyees were permitted to leave the jdant, ostensibly to seek 7-elief at 
home. 

The experience amonj>: ])atienls treated in private practice was quite dif- 
ferent, and definite uniformly succe.ssful results were obtained in almo.st every 
instance. The degree of relief varied somewhat in different individuals, but in 
no ca.se did the patient .state that no relief Avhatever had been obtained after 
admin i.st ration of the extract. It mu.st be admitted, of course, that the patients 
seen in ])rivate practice were studied much more carefully than those in in- 
dustry and that thei'e was no doubt that the i)atients in the former catcgoiy 
were properly cla.ssified Avith regard to the type of dysmenorrhea with which 
they were suffering, i.e., primary oi* e.ssential dysmenorrhea. The ma,iority of 
patients seen in private practice and included i)i this series had received a 
variety of therapeutic agents, including parenteral injections for relief from 
the symptoms of dysmenorrhea. Although some of these agents had afforded 
.sufficient relief for the patient to resume her usual activity, none produced so 
marked an effect A\nth such consistency as did pancreatic tissue extract. Relief 
in some instances has been so marked and has occurred with such relative 
rapidity that the patients so affected felt that a narcotic had been employed 
except for the fact that they experienced no drowsiness or other side effects 
which commonly result from such treatment. A noticeable decrease in pain 
occurs in most instances Avithin fifteen minutes after administration of de- 
l^ropanex. In some patients the pain has almost completely disappeared Avithin 
this time. In other individuals relief is more gradual and thirt.A' minutes to one 
hour is required for amelioration or disai)pearance of symptoms. A fcAV 
patients have noted that after seA'eral treatments the symptoms of dysmenorrhea 
liaA’^e diminished to such an extent or Iuxa'c disappeared entirel.v so that further 
treatment has become unnecessary. 

Tlic liistory of one iiatient, perluip‘5, de.serves special mention. Slie Ava.« 20 ycar.s of 
age and had had severe dysmenorrliea since the onset of the menarche at 14 years of age. 
She Avas unmarried, had had no pregnancie.**, and iiad been incapacitated for from one to 
three days consistently throughout her menstrual life. Hospitalization and thorougli study 
on several occasions have failed to elicit am' tangible eau.se for d.vsmenorrhea of sucli 
severe tj'pe. Depropanex was administered on two occasions in amounts of 2 and 4 c.c., 
respectivelj', with no favorable results. During the course of the next month a presacral 
neurectomy Avas performed and the subsequent menstrual period, Avhich occurred shortly 
after partial recovery from the operatiA'e procedure, Avas quite painful and no improvement 
was noted as compared with the dj'.smenorrhea experienced before operation. After the 
pain had continued AA-itli jto evidence of abatement for four hours, 2 c.c. of depropanex 
were administered intramuscularly. Partial relief Avas obtained in fifteen minutes and 
almost complete relief Avithin one hour. The same experience was observed on three subse- 
quent occasions. At this Avriting it appears that the symptoms are gradually diminishing in 
severitA'. During the last menstrual period no medication Avas admini.stered and, altliough 
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moderate pain was experienced, the patient was by no means totally incapacitated as 
previously. 

Table I shows the number of patients in each group, the number of treat- 
ments administered, and the number and percentage of treatments which 
resulted in complete and partial relief or in which no relief was obtained. 
Included in the latter group are those patients treated in industry who denied 
favorable response but Avhose clinical appearance, according to the observation 
of the attending nurse, was definitely improved. The marked disparity 
between the results obtained in industiy and those obtained in patients en- 
countered in private practice is most striking. In addition to the reasons out- 
lined above which contributed to this wide difference, it is believed that closer 
medical supervision, such as that Avhieh can be maintained by a full-time in- 
dustrial physician, would probablj'^ result in more favorable response to this 
method of treatment in industiy and it would be possible to approximate the 
results obtained in private practice. 


Table I. Showing the Number op Patients in Each Group, the Number of 
Treatments, and the Number and Per Cent of Results Observed 


CLASSIFI- 

CATION 

OF 

PATIENTS 

NUMBER 

OF - 

PA- 

TIENTS 

number 

OF 

TREAT- 

MENTS 

CLINICAL RESULTS 

COJIPLETE RELIEF | 

PARTIAL RELIEF | 

NO RELIEF 

NO. 

% 

NO. 

% 

NO. 

% 

Private 

25 

63 

50 

79.4 

11 

17.5 

2*^ 

3.1 

Indus- 









trial 

31 

41 

22 

53.7 

6 

14.6 

13 

31.7 

Total 

56 

104 

72 

69.3 

17 

16.3 

15 

14.4 


1. , ‘These treatments were those administered to Miss G. W., whose case history is out 

lined above, prior to operative intervention. 


No attempt was made during the course of this investigation to extend 
additional contributions concerning the etiology of primary dysmenori'hea. 
On the liasis of the already accumulated Imowledge, which is admittedly incom- 
plete, an attempt was made to discover some preparation capable of producing 
a satisfaetoiy clinical result. The favorable results obtained in this study and, 
particularly, the consistent success attained in a group of patients under close 
supervision indicate that the nontoxie, spasmolytic pancreatic tissue extract, 
depropanex, is a most valuable agent for relief of patients with dysmenorrhea 
and merits 'the attention of the profession for more extensive clinical evaluation. 

Summary and Conclusions 

1. A review of the literatui’e reveals tliat no therapeutic agent has been 
available to the clinician which vill affoi’d consistently favorable results in the 
treatment of dysmenorrhea. 

2. Eecent laboratory and clinical investigation have clarified, to some ex- 
tent, some of the factors involved in the production of dysmenorrhea and have 
indicated that the latter occurs only in the pi'esenee of active uterine contrac- 
tions and that these contractions are spastic in character. 

3. Tlie effect of a nontoxie, spasmolytic agent, depropanex, wliieli is a 
deproteinated pancreatic extract, was studied wlien administered to two groups 
of patients. 

4. Uniformly consistent and favorable results were observed in the group 
of patients encountered in private practice who presented themselves for treat- 
ment for moderately severe, and severe dysmenorrhea. TAventy-five patients in 
this group received sixty-three treatments consisting of from 1.5 c.c. to 4 c.c. 
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of depropiinex iiilramiiseularly. Coinpluio relief from dysmenorrhea was 
afforded williin from fifteen mimites to one hour subserpiont to the administra- 
tion of fifty treaUnents (79.4 per eent). Paj-tial relief was afforded within the 
same ])eriod of time aftei- eleven treatments (17.5 ])er cent). Complete or 
partial relief, therefore, was obtained in twenty-five patients on sixty-one 
occasions which repre.scnt 9G.9 ])er cent of treatments administered to this 
gl‘OU]). 

5. Thirty-one patients included in the industrial jrroup 7’eceived foi-ty-one 
ti-eatment.s, twenty-two, or 53.7 ))er cent, of which afforded com})letc i-elief, 
and .si.x, or 14.G ])er cent, afforded ])artial i-elief from dysmenorrliea. Favorable 
response was denied after thirteen treatments (31.7 i)er cent). 

6. The strikiufr disparity of results obtained in the two "roui)s ai’e reason- 
ably accounted for, and it is believed that if the factors mentioned were cor- 
rected, the exi)crience in the industrial jxrou]) would approximate that attained 
in the series of patients over whom closer supervision was maintained. 

7. The results of this investigation indicate that depi’oteinated ])ancreatic 
extinct is very effective when administered to patients with dysmenorrhea, 
and that favorable response is probably due to the spasmolytic action of 
depropanex on the uterine muscle. 

Acknowlcdfunent and doep apj)r('ciation are accorded AIi.«s Genevieve Guilfoile, R.X.. 
Mi.'fS Mildred Shier, R.X., and Mr>>, Doris Iler^liold. R.X.. for tlieir cooperation and assistance 
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DIETHYLSTILBESTEOL IN THE TREATMENT OF FUNCTIONAL 

OVARIAN DISORDERS 

Captain George D. Patton, Medical Corps, United States Arjiy 

I T HAS been eusloinapy to consider tlie various funclional disorders of the 
human ovary as distinct clinical entities. There are man.y articles in the 
literature on the causes, associated symiitoms, and treatment of amenorrhea; 
other articles on menorrhagia ; and others on hypomenorrhea, infertility, cystic 
ovaries, and dysmenorrhea. Each disorder has been attacked separately with 
different treatment for each. Surgery has offered the most hope for many of 
these conditions, because of the unsatisfactory results from endocrine therapy. 

Efforts to stimulate the ovaries have been largelj' unsuccessful. Hypoph}^- 
seal (pituitary) gonadotropes and chorionic gonadotrojies have been used singly 
and together, ktild roentgen-ray exposure of the ovaries and pituitary gland 
has been successful in some hands, but is not favored because of its inherent 
danger. As a result of the difficulty in .stimulating the ovaries, substitutive 
glandular therapy has been used frequently, in tlie hojie that a normal cycle 
would somehow be established. 

Hamblen-'’ used estrogens in menorrhagia in 1931. Karnakj"* in 1940 ad- 
vocated the use of diethylstilbestrol, a potent estrogenic hormone, for this con- 
dition which nearly everyone agrees is caused by an excess of estrin in the body. 
Plis argument was that the primary cause of the excess estrin is an unruptured 
Graafian follicle in the ovary. The ovum does not escape and an anovulatoiy 
cycle results. The estrin-containing liquor folliculi continues to be absorbed, 
and the corpus luteum forms poorly, if at all. Lack of progesterone from the 
corjius luteum permits the action of the estrin to go unopposed, so that the 
proper balance between these two hormones is disturbed. Thickened endo- 
metrium and excessive menstrual bleeding occur because of the hormonal im- 
balance. ^ 

Karnak^’- proposed to re-establish this balance, not by “neutralizing” the 
estrin with progesterone or androsterone in the classical manner, but by de- 
stroying the cysts in the ovaries through the use of large doses of diethylstil- 
bestrol. The suggested dose, 5 mg. daily for twenty days, depresses action of 
the pituitary gland. It is believed that the unruptured Graafian follicle is re- 
sorbed, because of lack of prolan stimulation from the pituitary. The sudden 
Avithdrawal of the diethylstilbestrol at the end of the twenty days allows the 
action of the pituitaiw to resurge rapidly. This may produce an unusual stimu- 
lation of the ovary naturally. 

On the basis of the foregoing theory, it Avas decided to give diethylstilbestrol 
in 5 mg. doses to any patient AAdio had any of the so-called functional ovarian 
disturbances. These disturbances AAmre interpreted to include d.AAsmenorrhea, 
.simple cystic OAmries (the “medical ey.sts” of Crosseid), irregulai-ity in men- 
strual rhythm, menorrhagia, and infertility. 

Material 

This .stud^y has been given impetus 1)y the fact that the women .seen in the Army 
clinics are in the younger age group, in which the di.^orders of ovarian function are most 
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frequent. One luindrcd .‘^oven women were Ktuflied, all of whom had .mifliciont complaint to 
seek medical care for their pelvic, disorder.s. Thirfy-onc had a .single complaint and 70 Iiad 
two to four of the functional ovarian dis(url)ance.». Of fhc.«e 70, .'!8 had two complaint?, 
20 had llirec, and 0 had all four. iSomo were in Kervicc in the Army, hut the larger numhor 
were wivc.s of Hcrvicemen. Only eight of the group were over ;!') years of age. At least fifty 
additional women were treated; hut, hecause of difilculty in follow-uj), they have been excluded 
from Ihi.s .study. 

Method 

After a careful history and physical examination, one 0 mg. tablet of diethyl.stilbestrol 
was given orally each day for twenty dny.«. Jt was started at the end of a menstrual flow to 
avoid interrupting the cycle, and at bedtime to minimize nausea. The patient was instructed 
to report any unusual symptom and to retnrn for re-examination at the end of the twenty-day 
period. At this time her symptoms were reviewed, and the jielvic examination was repeated. 
No other medication was given. Subsequent visits were governed by the patient's need for 
examination. A. questionnaire was sent to those who had left the vicinity. These patients 
w'cre followed sulllciently long to observe the results of tlierapy, more than seven months in the 
majority of cases. Ten per cent had endometrial biopsies at the start of the case, but because 
tho patients changed their residence frequently, it was not possible to follow the ovarian 
function by repeat biopsies. 

Results 

Immediate Jicaction to /licthj/l.S'ti/hc.stroI.~Apprnxirnatcly one-half of the patients had 
some nausea for the first two or three days. Nine and three-tenths per cent stopped taking 
tho drug because of extreme nausea. If the patient persisted in taking the medication for 
three or four days despite the nausea, this symptom was not noted during the rest of the 
period of treatment. Very few patients had some nausea during the entire course. It was 
found that if 5 mg. of diethylstilbc.strol produced extreme nausea, 0.1 to 1 mg. also produced 
extreme nausea with no chance of building a tolerance to the larger dose. The breasts be- 
came more sensitive and fuller in most instances, and a marked increase in secretion from the 
cervical glands occurred. Some patients noted thickening of the waist and puffincss of the 
ankles. The general symptomatology was that of early pregnancy, and suggests tho possibility 
of a causal relationship between high cstrin in early pregnancy and the symptoms which arc 
considered to bo physiologic at that time. Nervousness was often relieved during the treat- 
ment. Uterine bleeding during the course of therapy was unpredictable. A menstrual flow, 
due during this time, sometimes came as usual and sometimes was prevented from coming. It 
was normal, or abnormal in amount and duration. Because this aberration upset the patient ’s 
peace of mind, therapy soon was started at the end of a menstrual flow. Withdrawal bleeding 
occurred within eight days in all cases except two. One of these became pregnant during 
treatment and tho other suffered from hypomcnorrhea, secondary to “temporary” roentgen- 
ray castration which had been done some years previously for menorrhagia. This withdrawal 
bleeding varied from one day to two weeks and varied in amount and duration. Although it 
was almost always painless, its nature gave no clue to the subsequent menses. The next 
menstrual flow occurred tw'cnty-eight to thirty-five days later and was designated as the first 
normal menses, i.e., .the first bleeding to occur as the result of the cyclical actmty of the 
ovary. 

Dysmenorrhea . — Seventy patients complained of dysmenorrhea. This was classified severe 
if the pain necessitated bed rest, but if the pain required analgesics without bed rest, it was 
called moderate. Thirty-seven patients had either no pain or only an occasional cramp and 
W'ere considered not to have dysmenorrhea. Table I shows the results in cases of dysmenorrhea, 
several months after the original course of therapy, when the patient was not taking any 
medication of any kind. Of the 55 who completed the course of treatment and were followed 
up successfully, 17, or ,11 per cent, were completely relieved ; 14, or 25 per cent, were changed 
from severe to moderate; and 24, or 44 per cent, were not helped. Three patients with severe 
dysmenorrhea were completely relieved for several months, but two of these had relapses 
due to environmental change and the third due to a heavy factory job. These were included 
in the moderate improvement column, A total improvement of 56 per cent, rvhile not ideal, 
is encouraging in this difficult problem. Bleeding during the course and the withdrawal 
bleeding at tho end of the course of therapy were almost always painless, as has been sho^vn 
by many workers, with smaller doses of c.=trogcns. It is subsequent menses that prove the 
succe.-^s or failure of the treatment. 
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Table I. Effect op Diethylstilbestrol on Dysmenorrhea 



NO 

MODERATE 



INCOM- 



IMPROVE- 

IMPROVE- 

COMPLETE 

NOT 

PLETE 



MENT 

MENT 

RELIEF 

KNOWN 

TREATMENT 

TOTAL 

Severe dysmenorrhea 

IG 

14 

11 

5 

5 

51 

Moderate d 3 ’smenorrhea 

S 

0 

6 

3 

0 

w 

19 

TOTALS 

24 

14 

17 

s 

7 

70 

Total improved 31 

Total unimproved . 24 
No d 3 ’smenorrhea 



34 


3 

37 







107 


Cystic Ovaries . — Almost 50 per cent of patients in the series had enlargement of one 
or both ovaries. These varied in size from 3 to 15 cm. in diameter. The 3 cm. size was 
a round, tense, cystic ovary, not much larger than normal, but definitely abnormal in shape 
and texture. In thirty-three of fifty-one cases in which ovaries were enlarged, one- or 
both ovaries exceeded 5 cm. in diameter. Pelvic pain, which was a prominent feature, 
caused 28 of the 51 patients to seek relief and necessitated hospitalization for three of 
these. Crosseni and other writers have stressed the need for conservatism in treating these 
cases. Many simple cj'sts disappear spontaneously, as any g 3 Tiecologist knows. Table II 
shows the results after the course of diethjdstilbestrol. Onlj- 6 of 47 patients who com- 
pleted the course of treatment still had adnexal enlargement, but onlj’’ two proved to be 
cj'stic ovaries which had not responded to treatment. The other four included three inflam- 
matory masses and one dermoid cyst, which was removed surgical Ij". Four patients had 
recurrence of the cystic condition of the ovaries, but none of these was sj'mptomatic. 
The ovaries were usuallj’ normal at the end of twent 3 ’- da 3 ’s although some larger ones took 
six to twelve weeks to reach normal size. Eeduction in size was apparent, after three weeks, 
even in these. 


Table II. Effect of DiethytjStilbestrol on Cystic Ovaries 


Returned to normal 

Not known 

Incomplete treatment 

No improvement 

37 

4 

4 

6 

51 

No Improvement 


Dermoid — operated 

1 

Inflammatory disease — operated 

1 

Inflammatory disease — suspected 

2 

Cystic ovaries — operated 

2 


Table III. Effect op Diethylsulbestrol on Menstrual Disorders 


NORMAL 

IM- 

PROVED 

NO 

IMPROVE- 

MENT 

NOT 

KNOWN 

INCOM- 

PLETE 

TREAT- 

MENT 

TOTALS 

Less than 24-day cycle and/or 







profuse flow 

13 

7 

7 

() 

2 

35 

More than 35-day c 3 ’cle 

5 

7 

6 

0 

1 

19 

C 3 mle 24 or less, to 35 or more 







days in same patient 

4 

1 

1 

0 

0 

c 

Continuous bleeding up to 120 

13 (stopped in 1 to 4 da 3 ’s) 




days 



1 

0 

0 

14 

Totals 

35 

15 

15 

6 

3 

74* 


•Includes one patient counted in two columns. 


Menstrual Disturbances . — ^By far, the commonest type of menstrual disturbance wa.s 
excessive or too frequent flowing, including 49 of 74 cases. These were further divided into 
14 cases of continuous bleeding and 35 cases of too frequent or too profuse periods. Although 
many patients with continuous flowing had bled for several weeks, they ceased flooring in one 
to four days with one exception. This result, with others of this group, is shown in Table 
m, and compares favorably with results obtained in constant bleeding 133 - tlie Durham, North 
Carolina, group.s. = One patient who was a failure in this hi’permcnorrhea group, and is over 













420 


a:\ii:ric;ax .toukxal ok ohstktrics and ()yn'p:coi/)gy 


‘10 yciirti of is now in Colortulo wlu'rc slio oxpcnts soon to liavo ji nuliuin-iinluced mono- 
))!iUHO. Another fiiilnre hud un intninniral, uterine fibroid, cm. in diameter, and a holitarv 
cy.stic ovary. 'J'he ovary returned to normal .«ize, but a Iiy.sfeii'ctomy was necc'-sary to control 
tile cxce.s.sivc montlily tlow. Only seven ca.>.es, ineludiiifr the two just mentioned, could bo 
listed as unimproved. Half the ])atients with inenorrha;,da had cy.'tic ovaries. Of the patient.'- 
whoso menstrual interval was more than Ihirfy-fivc days, twelve became normal or improved, 
and six remained unimproved. One of six jiatients with marhedly irregular cycle.« was not im- 
Itrovod. Feventy per cent of all menstrual disturbances were <‘omi)letely relieved or fjreativ ini- 
jiroved. 

hifrrIUily . — The (piestion of fertility was added to this study when it was seen how 
often infertility occurred in relation to the other “functional” complaints. Becau'-e of the 
temporary tenure of these jiatients, the majority were not inteicst<‘d in a comjilete infertility 
investiRution. Consequently, results shown in Table 1\' do not rejiresent an exhaustive study. 
Since many jiatients Avere unmarried and .some married women jiracticed contraception, the 
thirty-seven cases do not, rejiresent a true incidence of infertility in the 'rrouji. All thirty- 
soA’on Avomen had remained infertile at least ten months. Followin<r the dicthylstilbestrol 
cour.se, several Avomen avIio had been “infertile” Ic.ss than ten month.s, became pre/^nant. but 
these could be considered coincidental and were e.xcluded from tabulation. Only twenty-three 
patients reported who AA'crc liA’inp; with their husbands and Asdio had comjileted their course of 
treatment. .SeA'cnteen Avere not jircRnant. Of these, one is to lie operated ujion for jier.'-istent 
adnexal masses, jirobably intlammiitory. 'J’avo others have husbands Avhose .sjierm is totally 
inadequate. One of six Avho became jircjnuint had a husband Avho''e sjierni AA’as inadequate, 
but imprOA’ed after hormonal therapy. Tavo AA-omen are still preqnant ; tAvo had normal children: 
one had a stillborn child; and one had an abortion at three months after a lonj;: auto trip. 


Tabij’. IV. Ekfsict or Dir.Tin-i,sTiuiK.STi'.oi. o.v Ixs’kiitiuta’ 


Not AA-ith liu.'sbancl, after treatment 

4 


No pregnancy 

IT 

T4% 

Pregnancy 

(3 

2G% 

Not knoAA-n 

7 


Incomplete treatment 

♦) 

O 


Total 

37 

100% 


Discussion 

The most encouragitig- feature of this study is that faA'orable results per- 
sisted for .several months after cessation of all medication. Whether this is a 
true ovarian stimulation cannot be .said from this purely clinical Avork. Endo- 
metrial biopsies and hormonal as.says Ijefore, and atfain a month after the con- 
clusion of treatment might clarify this point. 

It has long been known that there is a relationship betAveen ovarian func- 
tion and nei’A'OUs aetiAuty. In the menopau.se, failing ovarian fuiiction seems to 
produce "nerAmusness.” On the other hand, emotional shocks often induce 
amenorrhea or menoiriiagia. Some patients in this series A'oluntarily reported 
a great improA^ement in their nervousness folloAving treatment. Some other pa- 
tients, AA^ho Avere very nervous, shoAved no improvement either in their nervous- 
ness or in their pelvic complaint. No conclusions can be draAAur from this, but 
it again emphasizes the close relationship betAA'een the ovaries and the nervous 
system. 

Improvement in patients AA’ith dysmenorrhea AA'as maiirtained in 56 per 
cent Avithout altering the cycle each month. This compares favorably AA-ith other- 
methods of control, but is not to be considered the final solution of the difficulty. 
Estrogens have been shoAVir by others to relicA-e dysmenorrhea, if girmn dui-ing 
the first half of the cycle each month. But an anovulatory cycle AAdiieh is not 
desirable is produced. The single course of lai-ge doses of dicthylstilbestrol 
probably produces only one anovulatory cycle and so overcomes that objection. 

Cystic oAmries responded readily to the medication used. No doubt many 
Avould have become normal Avithout treatment, but many patients had been ad- 
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vised elsewhere to have the pelvis explored surgically. Surgery for enlarged 
ovaries should not be advised without re-examination after a few weeks. This 
waiting period can be used for a course of diethylstilbestrol. If the ovary has 
not been reduced in size, surgery is indicated.. 

Many writers on hormonal subjects do not distinguish between the effect 
of small and large doses of dietliybstilbestrol. It is well established that small 
doses cause thickening of the endometi*iuin and, eventually, bleeding. I have 
confirmed the work of Karnaky* and of the Durham group-- " by arresting pro- 
longed uterine bleeding with large doses of this substance. It is less effective in 
regulating abnormal length of the menstrual cycle, but is more successful than 
many reported techniques. 

No definite statement can lie made as to the value of this medication in in- 
fertility except that it is worthy of furtlier study. 

The high percentage of success achieved in using a single type of treatment 
for multiple functional complaints suggests that they have a single cause, a 
malfunctioning ovary, and that the various disorders considered are different 
manifestations of the same underlying pathologic physiology-. 

Summary 

1. Diethylstilbestrol was given orally in doses of 5 mg. daily for twenty- 
days to 107 women with 232 functional ovarian complaints. Syanptoms result- 
ing from its use were described. 

2. Partial or total relief was obtained in 56 per cent of jiatients with 
dy’-smenorrhea. 

3. Ovaries returned to normal size in 37 of 47 patients with cy-stie ovaries. 

4. In 13 of 14 patients, continuous uterine bleeding ceased after one to four 
days. Of all menstrual disturbances 70 iier cent Avere partially^ or entirely'’ cor- 
rected. 

5. In an admittedly^ incomplete study- on infertile Avomen, 26 per cent con- 
ceived. 

6. It AA'as suggested that all the disorders considered are but diffei’ent mani- 
festations of a malfunctioning ovary. Prom a clinical standpoint, diethy’’lstil- 
bestrol, in the dosage used, corrected the manifestations of oA'arian dysfunction 
in a majority of the eases. 
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MESENTERIC THROMBOSIS COMPLICATED BY DERMOID CYST 


Rpth 


Ei-i.is Lksii, Jl.D., F.A.C.S., Aim. 


(From the Fnyritcvillc City Hospital) 


A LTlIOUCrll ca.se.s oJ’ niesenleiic lliroinbosi.s are relatively few, they are 
important out of projiortion to llieir number beeau.se of tlieir .severity and 
grave progno.sis. An early diagnosis is often ])reeluded because initial symp- 
toms are not indicative of the condition and could be those of other intra- 
abdominal emergencies. 

A few presenting symiHoms, occurring in practically all recorded cases, 
suggest occlusion of a mesenteric vessel strongly enough to warrant a correct 
diagnosis. The following case re]>ort and a brief summary of the literature 
are offered to emphasize these symptoms in order to encourage a better prognosis. 
In addition the interesting complication of a dermoid cyst arising in the left 
ovary is desciabed. 

Persons of any age may be attacked by mesentei’ie thrombosi.s, but most 
eases occur about the time degenerative diseases begin. The average age is 
usually from 43 to 45 years, males predominating by about 40 per cent. 

Mesenteric occlusion maj’’ bo arterial, venous, or a combination of both. 
In arterial occlusion either embolism or thrombosis may precede, while in venous 
occlusion thrombosis has always occurred. The resulting infarction usually 
leads to necrosis of the adjacent intc.stinal wall, with resulting peritonitis and 
gangrene. The affected bowel then becomes dark red, with swollen mucosa and 
a lumen filled with hemorrhagic material. 

The intestine involved may be anywhere from a few inches to the entire 
small bowel. Brown mentions the average length of affected intestine in 22 
patients who recovered as 38.1 inches, and as 102.4 inches in 39 who died. 

Causative lesions of venous and arterial occlusions of the mesenteric vessels 
ai*e many. Among them are portal ob.struction, cardiac conditions, septic 
abdominal lesions, intimal lesions, peripheral sepsis, degenerative diseases such 
as arterio-sclero.sis, and mechanical damage arising from heiaiia, surgerj^ and 
obstruction. Och.sner includes long period alcohol consumption as causative. 
Gi’een recoi’ds fatigue and pi'olonged emotional strain as etiological factors. 
In many cases there is no apparent cause. 

In its clinical features, mesentexdc thrombosis is characterized primarily 
by pain, which may be dull and cramping or sudden and severe. It is usually 
centrally located, incessant, and not accompanied by muscular spasm or ex- 
treme tenderness before gangrene and peritonitis develop. Giamarino states 
that the pain .tends to become colicky in about 50 per cent of the eases. 

Localization of pain does not occur early and therefore rarely gives a 
definite clue for early diagnosis. When the pain is localized, it is more often in 
the lower right quadrant. In the follovdng case and two previously reported 
in the literature, the onset of pain was in the lower left quadrant. Klemp 
believes that thrombosis of the inferior mesenteric vein gives rise to pain pre- 
dominately on the left side, while thrombosis of the superior mesenteric vein 
produces pain mainly on tlie right side. 

422 
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Tliree points upon which authorities agree as distinctive features of the 
pain of mesenteric occlusion are: (1) that it is more severe than the clinical 
findings warrant; (2) that it is not alleviated by morphine; and (3) that there 
is much less tenderness tlian would be looked for with such intense pain. 

Various other symptoms may be found in mesenteric thrombosis. Vomiting 
is more common in ai’terial tlian in venous occlusion. Whittaker and Pember- 
ton say that it occurred in about 75 per cent of the eases of arterial and com- 
bined arterial and venous occlusion, and in 50 per cent of the venous cases. 
Shock is another symptom that is not always present, but it is marked in ful- 
minating eases and may appear in others in proportion to the mesenteric 
involvement. Constipation or diarrhea accompanied by bloodj' stools may be 
coincident, tlie former being more common. 

Pallor and restlessness are often noted at the onset, but they are more 
marked later, being less evident in the early stages of venous than in arterial 
cases. Peristalsis is diminished, free fluid can usually be detected in the abdomen, 
and at times palpation demonstrates swollen intestinal coils. Kigidity and 
distention, if they do appear, are late .symptoms. Distention is probably present 
in less than half the eases and is usually moderate, being more frequent in 
venous than in arterial thrombosis. 

The leucocyte count and pulse rate fumish valuable clues to mesenteric 
occlusion because they are botli almost uniformly high out of proportion to 
the temperature, which, like the blood pressure, is usually low. There may be 
a leucocytosis of 35,000 or more in arterial occlusion, while in venous occlusion 
there is a leucocytosis of approximately 20,000. The rapid pulse tends to 
become thready and slow, as the disease progresses. 

The differential diagnosis includes ruptured peptic ulcer, various blood 
dyscrasias, and pelvic conditions such as ectopic pregnancy and torsion of 
pedicle of ovarian cysts. 

The treatment of mesenteric occlusion is, of necessity, surgical. Explora- 
tory laparotomy should be undertaken as soon as the condition is suspected, 
because the surgical rtsk greatly increases with the development of gangrene 
of the intestine. The affected portion of the gut, or the part noiu’ished by the 
occluded vessel, must be resected and a fan-shaped portion of mesentery 
removed, following which aiiastomosis of the intesline and union of the mesen- 
teric edges is aeeompli.shed. The postoperative treatment is sujiportive. 

Case Eeport 

The patient, Mrs. V. G., wliite, aged 39 years, M’as seized with severe pain in tlie lower 
left portion of the abdomen while eating her evening meal about 6 P.sr. on May 31, 1944. 
A physician was summoned wlien nausea and vomiting occurred. The pulse was of good 
quality, and the patient did not seem shocked. No relief from pain being obtained from ^ 
grain of morphine and ^50 gprain of atropine and 3 grains of nembutal, she was sent to the 
hospital by ambulance. On admission to the Fayetteville City Hospital at 8:30 r.M., the pa- 
tient was in excruciating pain localized in the lower left quadrant. She was moaning and 
had poor control of herself. The patient had had dysuria and pain in the left lumbar region 
on the preceding day. She had been married sixteen years. Her husband was living and well. 
She had two cliildren, ages 15 and 4 years, both normal pregnancies and deliveries. There had 
been no serious illnesses, but for the past two years she had been extremely nervous and 
morose, and refused to live with her husband when he accepted a position in another city. Six- 
teen years previously, the right tube, ovary, and appendix w'ere removed surgically. Menstrual 
periods had been regular with onset at 13 years of age and interval of twenty-eight days. 
The last menstrual period was May 16, 1944. The family history was irrelevant. 

On physical examination, the face was colorless, lips blanched, and gums pale. The 
tongue was clear, the pharynx was not congested, and the tonsils had been removed. The 
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lliyroul was jialpahly onlarBwl. X"*) f(‘rvicai adonojjatliy was prosi'iit. Tiio tliorax a’as we)) 
dcvelojXM). Tint jicart was not oiijaiffed, jai) t ))0 sounds were s)ow, wea)c, and of poor qua)ify. 
No nninmir.s were present. Limp- exj)ans5on was {roo'l. "'it]i flie note resonant to percussion. 
Respirations were 2o. Tiiere were no rales on coubIi. 7’iie al)doriien was relaxed, witli rounded 
contour. A inidlino scar from tlie syniidiy.'-is to tlie iim))ili('us wa.s ]>recent. No masses wen* 
palpaltic. K.xtremc* tenderness was elicited *>ver tlie lower alidpaien .aliove flic Idadder, particu- 
larly on tlie left side, and with d(‘<>p ])ressiire over the left lumbar area. Pelvic examination 
showed f^ood jierineal .supjiort, and no discharge or hleediiif;. Tlie cervix was in inidposition, 
not eroded, and the fundus small and anterior. 'I'liere was fulness in the eul-de-.sac .and jiain 
with upward pressure in this area. No nia.‘-scs were outlined in either fornix. The ex- 
Iremities showed no pafholof^y. 

Following admission to the hospital, the patient was ffiven 'X* Ktain of codeine with 2 
grains of sodium luminal hypodermically. No relief followed. About 10 p,.M. .«he became 
extremely shoidted, cold and clammy, with jnilse almost imi>orccptible, .She rallied somewhat 
with external heat, but the pulse wa.s extremely slow and weak. At this time the red blood 
count was d,030,000, hemoglobin 100 per cent, leucocytes l.j.fl.uO, with a differential of 88 
segmented, 1 stab, and 11 lymphocytes, A catheterized specimen of urine wa** .‘•traw colored, 
reaction 7.o, specific gravity 1.030. faint trace of albumin. 1 plus acetone, with the microscopic 
examination negative. 

The abdomen, whiidi had been soft on adiiiissioii, became rigid in the lower jiortion. 
In the lower left qmidrant an indefinite m.a.ss extending about 5 fineerbreadtlis .above the 
.symphysis could be ptilpated. By vaginal examination a mass could now be jialpated in the 
left fornix. 

The patient became more re.stloss and her condition was grave. Consultation was 
obtained and exploratory laporatoniy was advised. A differential diagnosis was made of 
(1) left ovarian cyst with torsion of the pedicle and hemorrhage into the cy.st, and (2) rup- 
tured ectopic pregnancy in the left tube. 

Laparotomy \vas jicrformed about 1 a.m., .fuiie 1, lft-14. Prior to surgery the patient 
was given 500 e.c. Bccly.syP intravenously. Nitrous oxide with oxygen was administered 
us the anesthetic over ti period of one hour and twenty two minutes. The blood jire.^surc 
ranged from 90/40 to 100/00, tlie respiration rate was 20 to .30 jier minute, and tlic pulse 
rate wa.s about 70 per minute. Fifteim cubic centimeters of adrenal cortical liormonej and 
500 e.c. Becly.syl wore given to combat .•jIiocIs during tiie operation. 

A midline incision was made from the .sympliysis to tlie umbilicus, to the left of an old 
scar. AVhen the peritoneal cavity was opened, a small amount of scro.sanguineous fluid 
appeared and a gangrenous looji of ileum presented in tlie wound. About 4S inches of gut 
were clamped off and the afTceted portions excised, together witli a V-.‘-haped section of the 
mesentery. After the raw edges of the mesentery were united with continuous intestinal 
suture to control hemorrhage, a Alurphy button was jilaccd in the usual manner in each 
end of the intestine and the Imttons united. Furllier approxim.ation of the intestine was 
accomplished with a continuous suture uniting the serosa around the circumference of tlie 
button. Five grams of sulfanilamide powder were .sprinkled in the wound, a flaccid dr.ain 
inserted, and clo.sure made in layers. The wound drained a large amount of scrosanguineous 
fluid and the fatty tissue and skin bled freely, hemorrliagc not being entirely controlled. 
The uterine fundus was anterior, the right lube and ovary bad been removed, and the 
left tube and ovary were apiiarently gTOS.sly normal e.xcopt for adhe.sions in that area. 

TJie pathologic report sliowed a Iieniorrhagic infarction of the intestine. 

The patient liad a stormy postoperative cour.^e. Nasal .';uction wa.s continued for about 
ten days, during which time the rectal temperature remained around 103° to 104° F., and 
the pulse was 120 to 140. Most of the time the patient was irrational. Treatment was 
supportive. On June 10, fecal matter began to drain from the wound and the abdomen wa.s 
distended. Three transfusion.s of .500 c.c. of citrafed blood were given by tlie indirect method 
on June 14, 13, and 10. Even as late as the twenty-fourth postoperative day the abdomen 
was still distended, the nasal tube was inserted at intervals, and the patient at times would 
become cold and clammy as if in shock. The superficial sutures for the most part sloughed 
out and the deep .sutures were removed on July 1.3, the forty-third postoperative day. On 
,Tuly 14 the patient sat up in a chair. On July 19 tlie Murphy button was removed manually 

•Abbott I..aboratorie.s. 

tUnjoVin. 
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from the rectum. The patient was discharged July ^3, the fifty-third postoperative day. At 
this time the wound was still draining some fecal material, hut the patient was hamng 
nomal stools. 

TJie course was une\'entful following her return home, the fecal fistula closing in about 
two weeks. From then on the patient was able to resume most of her usual housework and 
had no complaints. Upon coming into the oflice. Sept. 20, 1944, for routine follow-up, a 
peWc o.Namination disclosed a large mass in the pelvis. Tlie abdominal wound was entirely 
healed, and there were absolutely no complaints indicative of the gi'owtli, although the patient 
stated that she had seemed to gain weight e.veessively for the past month. The menstrual 
periods and bowel movements were normal. 

The mass steadily enlarged in size, but operation was not advised until later because 
of the patient’s recent critical condition. Operation was undertnkeii, however, when dif- 
ficulty in voiding became apparent. The patient was admitted to the hospital again on 
Nov. 17, 1944. The three days prior to surgery she had nausea, vomiting, and diarrhea, with 
temperature of 100° to 102° F. Physical examination on admission was essentially negative 
except for the pelvic condition. Tlie vaginal examination showed good support. Tlie e.xamin- 
ing finger met a mass tliat made tlie cul-de-sac protrude, practically filling- the vagina. Tlie 
cervix was inished forward under the symphysis pubis and was extremelj- difficult to palpate, 
and impossible to expose to view with the speculum. The mass was densely adherent, tender, 
and seemed to have two portions, the one on the right side extending upward to a greater 
extent than the one on the left. 

Operation was performed on Nov. 20, 1944. The incision had to be made far to the 
right of the midline to avoid the old scars. Upon entering the peritoneal cavity, a large 
dermoid cyst was found supplanting the left ovarj', adherent to the uterus, tube, omentum, 
and intestines. The uterus was drawn over to the right side, and the mass, which at first 
was impossible to outline, seemed to pu.sh the uterus and bladder forward and occupy the 
entire pelvis. The cyst extended deep into the vagina, particularly on the right side, and 
was adherent throughout. In breaking up the adhesions, the cyst wall was ruptured and a 
large amount of gray, chee.^y-looking material and many long hairs were liberated. .The 
tube and pedicle of the cyst were twisted twice at the base, and this area was clamped. In 
freeing the remainder of the cyst, a large abscess cavity posterior and to the right was 
entered and drained. Tlie stump of the broad ligament and tube was ligated. Five grams 
of sulfanilamide powder were dusted into the area. A flaccid drain was put deep in the 
right side of the pelvis and tlie abdomen was closed in layers. 

The patient reacted well from the anesthesia, and the postoperative progress was 
uneventful except for delayed healing of the lower portion of the wound. The drain was 
removed at the end of forty-eight hours, the superficial sutures on the tenth day, and the 
deep sutures on the twelfth day. The patient left the hospital on the fourteenth postoperative 
day, with the lower portion of the wound unhealed, but otherwise in excellent condition. 
At the present time, three months after the operation, the patient seems to be entirely well. 

Discussion 

This ease of mesenteric thrombosis, later complicated by a dermoid e.yst of 
the left ovary, is offered with a brief recapitulation of the literature to empha- 
size the presenting symptoms common to the majority of such cases, and to 
state the belief that if the treat.ment is always surgical with no preface of 
conservatism and delay, the moifality -will be lowered. 

In the presence of a pain that indicates an intra-abdominal catastrophe 
localized to either lower quadrant, one should remember that mesenteric occlu- 
sion can be localized in either quadrant when the affected portion of the bowel 
forms a mass, and can be readily confused Avith pelvic conditions, such as ovarian 
cj'st and ectopic pregnancy. 

Upon considering the possible sources for the mesenteric thrombosis in 
our case, the most likely causes seem to be the fact that the tiatient had entered 
the age of degenerative disease and that she had been under emotional strain 
for two years. 

The occurrence of the cyst Avas probably unrelated to the mesenteric throm- 
bosis, but it is interesting to speculate AAdiether elements contributing to the 
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growth ot tlu; ryst were proscnt .in .sufficient ninount at the time of the fir.st 
operation to Inive been the causative factor in the forming of the em))olu.s. 

Summary 

3. Tile etiology and clinical picture of mesenteric thrombosi.s is offered 
from our case report and from a brief review' of the literature. 

2. Etiologically, mesenteric occlusion can result from mechanical damage, 
peripheral sepsis, jiortal obstruction, inflammatory abdominal Icsion.s, degenera- 
tive diseases, cardiac diseases, and loss definite causes such as excessive alcohol 
consumption and emotional strain. 

3. The commonest early .symjitom is intense i>ain, not relieved by morphine, 
and out of proportion to the mild clinical findings. 

4. Other symptoms may include pallor, rcstlessne.ss, vomiting, constipation 
or diarrhea, tenderness, rigidity, shock, leucoeytosis, and rapid pulse rate, low 
temjierature and blood pressure, w’ith a po.ssible rise in temperature as a very 
late symptom. 

5. When the pain becomes localized in either of the low’er abdominal 
quadrants it can readily be mistaken for a gynecologic condition. 

6. In our ease, there was no cau.sative lesion determined. The most likely 
factors seem to be the patient’s age and the emotional state. The early appear- 
ance of the cyst after the first operation sugge.sfs a mere possibility that it may 
have been the cause of the embolus. 

7. The present high mortality of this disease can be reduced by immediate 
surgery upon suspicion of the condition. 
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A SEVEN-YEAE EEVIEW OF ECLAMPSIA WITH SPECIAL EEFERENCE 
TO TREATMENT WITH VERATRUM VIRIDE 

Lt. (j.g.) George G. Greene (MC) USNR/'= Quantico, Va. 

(From the Department of Obstetrics aiid Gynecology of the University of Tennessee School 
of Medicine and the John Gaston Hospital, Memphis, Tenn.) 

D uring the past fifty years innumerable methods of treatment for eclampsia 
have been advanced. Some of these have held their place in the armamen- 
tarium but many have fallen by the wayside. It is one from the latter group 
that, it seems, should still have a definite place in the therapeutic role, namely, 
Veratrum viride. 

It is true that this Avas not discarded b}’ all and that many general prac- 
titioners in the South and even some of the Medical Centers continued to use 
this routinely. I refer particularly to the Department of Obstetrics at the Uni- 
versity of Cincinnati. In the October, 1940, issue of the Journal of the Amer- 
ican Medical Association, Dr. Flemming and Di‘. Bryji nt. of the Department of 
Obstetrics at the Universitj’- of Cincinnati School of Medicine, reported a stud}" 
of 120 cases on Avhich Veratrum viride had been used with only 1.6 mortality, 
and even those included in the mmlalit}" group, on further iin^estigation, could 
hardly be included in the group of failures. It was from this report that further 
interest Avas ai'oused for this particular method of treatment. 

Soon after joining the resident staff of Obstetrics at the John Gaston 
Hospital, Memphis, Tennessee, in July, 1941, permission AA"as obtained from 
Dr, W. T, Pride, Chief of the Department of Obstetrics and Gynecology at the 
University of Tennessee School of Medicine, to begin the use of this drug in the 
treatment of eclampsia Avhere a number of such patients are encountered each 
year. We used veiy much the same method as that outlined by Dr. Flemming 
and Dr. Bryant except for minor modifications at "times Avhich will be mentioned 
later in this report. 

After using Veratnim viride for approximately one year Avith uniforml.A* 
good results, it Avas suggested by Dr. J. B. Rheinberger, ALSSociate Professor of 
Obstetrics, that Ave make a seven-year study of treatment of eclamjjsia as fol- 
loAA'-ed in our hospital, using for a comparative study the last year, during j • 
AA"hich time Veratrum viride had been used. This AAms done and our report deals 1 
Avith the years 1936 to 1942 inclusive. During these seven years 15 0 cas es Avere 
diagnosed as eclampsia of pregnancy. 

Methods and Treatment 

AVe group our toxemias in Grades I, 11, III, and IV. Tiie Grade I were those witli only 
mild symptoms of toxemia; Grade II, those of the pre-eclamptic group; Grade III, those of 
the definite eclamptic group; and Grade IV, those who may have convulsions and appear at 
first to be true eclampsia, .but on further investigation reveal definite kidney damage which 
may have been present prior to the pregnancy. It is my opinion that our method of treat- 
ment has no definite place and is of little value in Grades I, II, and lA", only being of 
value in Grade III, true eclampsia. 

AVe do not hesitate to use the drug in questionable cases of eclampsia where the diag- 
nosis is not certain. AVe have our patients constantly attended, usually by senior medical 
students, until the patient is rational. 

’Family physician for the Quantico Marine Base. 
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Instructions for Treatment of Pre-eclampsia and Eclampsia 

3. Give 5 to 10 minims (().,'! to 0.(i c.e.) of Vrrairinn viritle iniinodialcly; repeat every 
fifteen minutes unless the pulse rate is below (iO or the blood pressure is below 120 systolic; 
thereafter, until the patient is conscious, repeat in S to 10 minim (0.2 to 0.0 c.c.) doses if the 
pulse rale goes over 80 or the blood pressure over 1:10 systolic; after tlie patient is conscious 
and cooperative, give 3 to 10 minim doses if llio patient is nauseated or has .severe headache, 
mariced visual disturbances, or epigastric pain or convulsions. 

2. Give 0 c.c. of oO jier cent m agiies ium sulfate by deeji injection immediately, 4 c.c. 
every si.x hours for four doses, and then 4 c.c. every twelve hours for four doses.* 

3. Give 500 c.c. of 20 per cent dextrose intravenously at once; repeat or'crv eight hour.s 
until consciousness returns. 

4. Catheterir.e and give a soapsuds enema immediately. 

0 . Cheek the pulse and blood prc.s.surc hourly as long as coma persists, then every two 
to four hours while the patient is awake. 

0. Force fluids (3,500 c.c. daily) by mouth as soon as possible. 

7. Give no sedatives except for extreme restlessness or labor. 

8. Institute a diet free of salt as .'••oon as tolerated. 

9. Measure the fluid intake and the urinary output; examine the urine daily for albumin. 


Taiiuk T. T.vbulatiok ok Ca.sks 
' 103(! to 1042 


Negro patients 

129 

Wliito liaticnf.s 

21 

Total 

150 

19315 to 1941 

IMnternal movtalitj- 

35 or 2(59o 

Infant inortnlitv 

42 or 50% 

1942 

Maternal mortality 

0 

Infant mortality 

2 (?) or C% 


Pharmacology of Veratmm Viride 

Veratrxm viride is an alkaloid, and is derived from the roots and rhizomes 
of hellebore. This plant is indigenous to both Europe attd North America. The 
drug- acts as a cardio-inhibitor, vasodilator, and antipyretic. It is toxic in large 
doses and must be given carefully. Toxic reactions include sudden drop in blood 
pressure and pulse rate, nausea and vomiting, and eventually coma. Toxic 
reactions may be counteracted by gastric lavage or atropine in the usual dose. 
The preparation used was Veratronet in doses of 3 to 10 minims, given by 
hypodermic injection. 

Comment 

Since there are many more Negroes in the South, it was with these that 
most of our study was made. Out of the 150 cases, 129 were Negi’o and 21 
white, a ratio of nearly 6 to 1. Many of these never attended a prenatal clinic 
as is well shown here in that 71 of 150 ca.se.s were nonclinic patients. Table I 
shows the comparative percentage raoi-tality in the mothers and infants for the 
seven-year study. It is to the year 1942 that we wish to pay special attention. ' '* 
However, our eases are onl,y 15 in number and of these, 14 received Ycratrum 
viride. "With this reduction in number of actual eclampsias, there were still 
almost 50 per cent that Avere nonelinic patients. This brings out the im- 
portant role of prenatal care. It Avas noted that over 50 per cent of the cases 
AA'ere in Avomen 20 years of age or 3 'ounger. It occurs to me that this disease, 
true eclampsia, is far more frequent in AVomen of this age group and is due to the 

*In a number of these cases the fiO per cent niagne.sium sulfate was omitted from our 
trPQtment refTime, and only the concentrated glucose was used. There did not seem to be 
.any marked difference in response in these cases. 

tParke, Davis & Company. 
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lack of care. This is especially true in young Negro girls to whom the responsi- 
bility of childbearing is of minor significance and is given little consideration. 

Of the 150 cases in this review, 104 were primigravidas, revealing that 
true eclampsia is far more frequent in this group. If those patients diagnosed 
as eclampsia who have had several children and are in the later years of child- 
bearing are studied carefully, it will be found that a large number of them fall 
into Grade IV where chronic kidney damage has been present for some time. 
In this group we do not believe Veratrnm viricle is of much value. In over half 
of the iiatients, the onset of eclamiisia was in the antepartum period. 

During these seven years, every method of treatment known seemed to have 
been given a chance at one "time or another. IMany sedatives were used, in- 
cluding morphine, magnesium sulfate, sodium bromide, chloral hydrate, and 
various barbiturates both orally and intravenously. In the earlier years of this 
study many supportive measures were given. Gastric lavage was used exten- 
sively. Concentrated glucose and eA’en 20 jier cent sucrose were used in- 
travenously. On investigation, one of the fatalities was thought most likely 
due to the latter. Digitalis was given in many eases seemingly as a prophylactic 
measure. This drug Avas used in five of the scAmn years revicAved and is still 
being used for the same reason in some university hospitals. Salyrgan Avas used 
alone and in conjunction Avith digitalis. In revicAving many of these cases, there 
Avas no particular value that could be attributed to its use. Tliis helped to 
further confirm the idea, already in mind, that digitalis has no place prophy- 
lactically or therapeutically in the treatment of eclampsia unle.ss decompensa- 
tion or auricular filjrillation is pi’esent. 

In the year 1937 m any cesarean sections Avere done. It Avas in this year that 
the mortality reached its highest peak. Nine sections Avere done out of 20 eases 
(45 per cent) for that year. Seven of the nine patients expired, FiA’e of the 
scA^en cases AAmre treated in the hospital for only tAventy-four hours or less before 
operation Avas performed. All of these expired. This emphasizes the urgent " 
need for control of the eclampsia before any operatiA'e measure is attempted. 

We had fifteen cases for 1941 to 1942. Fourteen of these cases receiA'-ed 
Veratrum viride. All of them recoA-^ei-ed. We attempted to ti’eat our patients 
Avithout giving anj^ morphine or barbiturates. AVe do not feel that a definite 
sedatiA’-e is indicated unless the patient is in labor. In some instances they AA^ere 
given through error. Here Ave feel that paraldehyde per rectum is the drug of 
choice. It AA'as found that after treatment had been started, 50 per cent or 
more of our patients did not continue to haA’^e any convulsions, at most only 
tAA'o conAUilsions, and that in a short period of time the patient AA’^ould be rational 
and responding to questions. 

AA^e fee l that no attempt at deliAmry should be done until the eoiiAuilsions 
have been controlled and the patient is rational for one or tAAm days. AA^e have 
found that a number of these eases aauII go into labor .spontaneously during this 
lieriod and, if not, that induction of labor can be brought about by the simpler 
methods, such as medical inductions or some minor operatwe method such as 
rupturing of the membranes. A very small number may not respond to any of 
these. If the patient is a primipara near tenn, Avith a closed, thick cerA'ix, a 
-cesarean section can be considered and performed rather safely, proAuded the 
eclamptic state has been controlled for a time, but the patient is beginning 
to shoAV eAudence of returning to her former condition bj’- blood pressure rise, 
increase in albumin and easts in the urine. AA^e do not like to use bag induc- 
tions in the primiparas for this or any other reason. 
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If the patient shows symptoms of sevci-e reactions to the drug such as were 
mentioned al)ove, we think it best to discontinue this treatment and resort to 
some otiier measure. 

Since tlie report on tlie cases of 1942, we iiave used this method of treat- 
ment and are continuing its use. We had one patient in 1943 who did not 
respond to our routine, and expired. Altogether, the treatment lias continued to 
prove very sucee.ssful. We have varied the routine and liavc tried leaving out 
the 50 per cent magnesium sulfate intramuscularly, and it would appear from 
the small number of cases so treated that results were probably as good. This 
was done at the suggestion of Dr. J. It. Hheinberger. 

Conclusions 

1. Verairum viridc has a very definite place in the treatment of eclampsia. 

2. Its greatest usefulness is in true eclampsia. 

3. If toxic reactions are .shown, discard its use completely for that particular 

case. 

4. No operative procedures should be instituted until comnlsions are con- 
trolled and the patient is rational. 

5. Digitalis has no place as a prophylactic drug for the heart, and its indica- 
tions are those recognized by the cardiologi.st. 

6. Eclampsia is a complication of pregnancy prevalent mostly among 
the young Negro woman in the South as the result of improper prenatal care, 

I wisli to acknowledge the as.^istance given by Dr. Everettc Gustaf.'on in compiling the 
material and preparing thi.s report for publication.* 


CONTINUOUS CAUDAL ANALGESIA IN CURETTA'CE 

FOR ABORTION 

CHAKLK.S W. Nkwton, Jr., M.D., yVND George j. Axdro.s, M.D. 

Axx Arbor, iilicn. 

(From the Department of Obstetrics and Gynecology, University of Michigan Hospital) 

T he prevention of blood loss during evacuation of the uterus by dilatation 
and curettage in therapeutic abortion and in incomplete abortion has Jong 
been recognized as an important factor in the control of morbidity and mortality. 
In hope of decreasing blood Io.ss in these eases, avc have in the past eight months 
employed continuous caudal analgesia in all instances except in the presence of 
recognized contraindications to caudal technique. 

Choice of this technique stems from the observation that blood loss in the 
third stage of labor managed under continuous caudal analgesia generally is 
markedly reduced. The decrea.se in blood loss is attributed to increased con- 
tractility of the uterus. In contrast to the effect produced by general anesthetic 
agents, the motor elements of the active contractile portion of the uterus are not 
inhibited under the caudal technique if the analgesic effect is kept below the 
sixth thoracic segment. Ceiwical ti,ssue.s, on the other hand, are relaxed through 
inhibition of their motor iimervation. 
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Appreciating the -uterine relaxing effect of general anesthetic agents, 
Taussig^ recommended the use of local infiltration of the broad ligaments in cases 
of this type, Petersen* reported the utilization of spinal anesthesia in therapeu- 
tic abortion. ' 

Technique 

The technique used by us is based upon tiie method originally described by Hingson 
and Edwards.3 Preoperative medication in the form of 0.2 Gm. pentobarbital sodium 
(Nembutal) is administered orally approximately thirty minutes before the patient is taken 
to the anesthetic room. With the patient on her abdomen, the lower back is surgically pre- 
pared and draped. Afor local infiltration of the skin, a malleable steel needle is inserted into 
the sacral canal through the sacral hiatus. When it has been determined that the needle 
is properly placed, a test dose of 8 e.c. of 1.5 per cent metycaine in Einger^s solution is in- 
jected. After a ten-minute period of observation, and in the absence of signs of spinal an- 
esthesia, an additional 22 e.c. of the analgesic agent are injected, and the patient is placed 
immediately upon her back. Care must be taken to prevent displacement of the needle. The 
operating table is tilted into 5 degrees Trendelenburg position, the patient’s feet are held 
upward for two or three minutes, following which the legs are suspended by stirrups in 
lithotomy position. After an interval of about ten minutes the level of analgesia on the ab- 
dominal skin is tested by means of a sharp needle. Blood pressure is checked at five-minute 
intervals during the entire procedure. 

The need of subsequent injections of the analgesic agent is determined by the rapidity 
with which the analgesia progresses upward on the abdominal skin and the height at which 
it is stabilized. It has been our experience that an additional 10 to 20 c.c. injection is neces- 
sary in fifteen to twenty minutes. This usually carries the level of analgesia to the eighth or 
ninth thoracic segment. Some patients will experience pain when the curette is passed along 
the top of the fundus unless analgesia is established as high as the ninth thoracic segment. 

During the operation an anesthetist is in constant attendance at the head of the operat- 
ing table, checking the patient’s blood pressure and noting her reactions. On completion 
of the operation, .'the needle is removed and the hiatal area is cleansed with an alcohol sponge. 
The patient is returned to her room and subsequently watched for delayed bleeding and fall 
in blood pressure, neither of which has occurred in our series. It is advisable to administer 
% grain morphine sulfate hypodermically before the analgesic effect wears off, to ob-viate the 
discomfort of postcurettage uterine cramps. 

As will be noted in the accompanying chart, the amount of 1.5 per cent metycaine used 
has been relatively constant, the smallest total amount injected being 40 c.c. and the largest 
70 c.c. The average dose has been less than 55 c.c. Tliis variance in amount necessary to 
produce satisfactory analgesia is probably due to individual susceptibility to the drug and 
to the size of the patient. The amount must be regulated by objective and subjective findings. 

At first we used vasopressor agents prophylactically to prevent fall in blood pressure 
resulting from vasodilatation secondary to lumbar sympathetic block. Four patients received 
50 mg. of ephedrine sulfate injected into the sacral canal with the preliminary 8 c.c. dose 
of metycaine, and in one other case 25 mg. of the same drug were used. Intramuscular in- 
jection of 2% mg. of neosynephrin hydrochloride early in the induction was used in two 
eases and 50 mg. of ephedrine sulfate were used similarly in another case. In the latter 
part of our series we found that it was not necessary to use a vasoconstricting agent routinely 
if the operating table was put into 5 degrees Trendelenburg position and the legs of the pa- 
tient elevated as soon as she was placed upon her back. 

The only other supplemental medication used in this series was ergotrate 0.2 mg. given 
intravenously in six cases in which the uterus felt boggy. In none of these was bleeding ex- 
cessive. In all but three cases an intravenous infusion of 5 per cent glucose was started pre- 
operatively. This procedure has been routine in cases done under general anesthesia, where 
blood loss is anticipated. 

Clinical Material 

In this preliminary report we are presenting 22 consecutive cases curetted under the 
caudal technique described above. The first case was a therapeutic abortion performed at 
ten weeks of pregnancy for far-advanced pulmonary tuberculosis. The remaining 21 were 
incomplete abortions wherein curettage was deemed advisable. 



432 


AMKfUCAX .lOUUXAL Or OHSTKTIOCS AXD CVXKCOI.OOY 


J’llevon of the pafientK were millijiarsif: and an equal nuiither inulfiparas. A^ojh ranged 
from 18 to ',’,7 ycarr, with the average at 2(5.0 years*. 

J^uration of (he isregnaiicie.** ranged from eight to .seventeen weeks*. Tlie aveiagc ge.^fa- 
tion iseriod in the neries w!is twelve weeks. In the ine.omjdete abortion case.s tliere had been 
bleeding from three day.s to .«ix weok.s prior to curettage. The average duration of thi.« symp- 
tom was thirteen day.s. 

Xo ease of ineornpleto abortion bad to be curetted in the pre.‘*enee of .“igns of ob- 
vious infection in the jselvis. ltiagno.'*is of ineomfilete abortion was confirmed histologically 
in all patients by the presence of decidual and chorionic tissue in (ho scrapings. 

TAlir.K T. Sf.MMAUY OF DlI.ATATIOX AN'I> EVACfATIOX L'-VDKr. CM:i).\h AN'AI.OK.SIA 
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‘Therapeutic abortion for far-advanced pulmonary tuberculosi.**. 


Results 

Blood loss in our 22 cases ranged from less than 5 c.c. to 125 c.c. .Seventeen of the 
patient.s lost 50 c.c. of blood or less^ and the average loss per jjatient was less than 40 c.c. 

These figures compare ^vith an average blood loss of 415 c.c. in twelve imselected cases 
of abortion curetted in this clinic under general anesthesia. In this group blood loss ranged 
from 75 c.c. to 1,100 c.c. 
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In the cases of our series as well as in the control group the blood lost from the uterus 
dui-ing the operation was collected in a pan placed beneath a grooved weighted retractor in- 
serted along the posterior vaginal wall. To this amount was added all blood squeezed from 
gauze sponges used during the operation (not more than one or two sponges were used in 
any of the caudal cases), and the total was measured. Clots removed from the uterus were 
separated from the products of conception and added to the amount measured. An estimated 
additional amount was added to the measured volume in each case in lieu of the blood that 
might have been lost on sponges, instrument.s, or in the process of collection. 



Fig. 1. — Comparison of average blood loss in curettage for abortion under (a) continuous 

caudal analgesia, (b) general anesthesia. 

The blood pressure changes in this series of cases wore not of appreciable significance. 
In only eight cases tvas there a systolic pressure fall of 20 mm. Hg. This blood pressure drop 
was transient, and no untoward S 3 ’mptoras were observed. In the remaining fourteen cases 
the blood pressure showed no significant deviation from tlie preinduction readings. 

The postoperative course in all of the patients in this series was smooth and unevent- 
ful. The patients exhibited no febrile reaction, no blood pressure fall, no vomiting or ab- 
dominal distention, no urinary retention, no phlebitis, and postoperative discharge in no case 
was profuse. All patients were able to eat and drink immediatelj' following the operation. 
The postoperative convalescence and return to normal activity' is hastened, due in part to 
the absence of general anesthesia and certainlj' to tlie lack of significant blood loss at tlie 
time of curettage. 

Summary 

I 

1. In an attempt to decrease blood loss at the time of therapeutic abortion 
and curettage for incomplete abortion we have used continuous caudal analgesia 
as an anesthetic method. 

2. This technique maintains tonicity of the uterine muscle and at the same 
time provides analgesia of the perineum, vagina, and in the cervical and fundal 
portions of the uterus. 

3. In 22 consecutive cases average blood lo.ss was less than 40 c.c. per pa- 
tient, vaiying from less than 5 c.c. to 125 c.c. Seventeen of the patients lost 
50 c.c. or less. 

4. There Avere no anesthetic, operative or iiosloperative complications. 

5. Postoperative eoiiAnleseence and return to noi'inal activity of the patient 
is hastened. 
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CLINICAL EXPERIENCE WITH A NEW SYNTHETIC 
ERGONOVINE-LIKE SUBSTANCE 


John E. Tjiitsch, M.D,, and EnwAnn Sciinkider, New York, N. Y. 

(From the Drpariv^cnt of Obstetrics and Gynecology of ^letropoUtan Hospital) 

T he problem of the influence of oxytocic substances upon postpartum 
bleeding has long been a topic for discussion. Itlany have ])elieved these 
drugs of little or no value due to several factors, among whicli have been the 
obvious uselessness of the drug in lacerations and the undependability of manj' 
of the various earlier preparations of ergot. Since the advent of ergonovine, 
however, greater numbers of obstetricians feel more confident tliat this drug 
has been of benefit, especially when given by the intravenous route. 

By far the greater part of the ci-got used in the Ebiited States is obtained 
from foreign sources, notably Russia and Spain, and it is entirely possible that, 
under certain conditions, such as war, drought, or blight, the natural ergot 
would not be obtainable in the neeessaiy quantities. As a consequence, the 
development of a synthesized ergonovine-like substance would be an obvious 
advantage, for this reason as well as from tlm standpoint of pennitting more 
accurate standardization. 


It might be well to review briefly some salient points in the lii.story of the development 
of the ergot alkaloids: In 1875, Tanreti obtained a crystalline ergotinine from ergot, but 
this alkaloid was only slightly active and possessed little or no pharmacologic or therapeutic 
significance. In 1906, Barger and Carr , 2 almost simu]taneou.s]y with Kraft, s discovered 
ergotoxine in amorphous form. Ergotoxine has been recently crystallized and is isomeric with 
ergotinine, according to Stoll.-* In 1920, Stoll isolated two new isomeric alkaloids, ergotamine 
and ergotaminine, from ergot, and in 1925 Stoeckel5 at the Gynecological Congress in Vienna 
called attention to the regular and constant effect of ergotamine as a uterine styptic. 

In 1935, four different 'investigators reported a new aqueous ergot alkaloid, since as- 
signed the name ergonovine by the Council on Pharmacy and Chemistrj*. Dudle}' 
and Moiro called this ergometrine; Kliarascli and Legault,*’ ergotocin; Thompson,8 ergostet- 
rine; and Stoll and Burckhardt,*> ergobasine. Recently, Stoll and Hofmann*o have synthesized, 
among other derivatives, d-lysergic acid d 1 hydroxybutyl-araide 2 also known as methyl- 
ergobasine tartrate or Methergine.’* 


Chemistry and Pharmacology 

The general formula of Jlethergine ma.y be compared with tliat of ergo- 


novine : 


CH, 

Rt— coNH— in 

CH.OH 

Ergonovine 

Rt represents lysergic acid molecule. 


GET, 

I 

CH. 

Rt— coNH— in 

GH,OH 

Methergine 


Methergine has been found comparable in utero-activity to ergonovine on 
isolated uterine strips of both rabbit and guinea pig. It does not reverse 
the adrenalin response on isolated rabbit uteri as does ergotamine. The re- 

•Methergine ■was supplied by the Sandoz Chemical 'Works, Inc. 
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laxing action on the isolated guinea pig jejnniun indicates slight adrenergic 
effect. It has shown no effect on the isolated virgin dog and rat uteri.” 

Clinically, in 200 cases of human administration, we have observed no 
toxic effects. 


Physiology of Placental Separation 

New theories have beea advanced concerning the meclianism of the tliird stage of labor 
wliich provide a basis for the more modern application of oxytocic drugs in this stage. 

Frankl originally believed that when the child was born, blood rushed into the placental 
site (a “hyperemia ex rncim” mechanism), there was rhexis and blood extravasation in the 
decidua spongiosa, and a retroplacental hematoma was formed. With uterine contractions, 
this hematoma was driven as a fluid wedge between the layers of the decidua serotina, and the 
placenta was separated off .’2 

In the monkey, Danforth, Graham, and Ivj'is observed almost complete separation of 
the placenta at the end of the second stage. Similar claim is made for the human by Leffi^ 
who states tliat the placenta separates immediately as the baby leaves the uterus. Usually, 
with the first uterine contraction there is marked diminution in the size of the placental site. 
The placenta shrinks somewhat, but not enough to compare to the placenfal site, and separa- 
tion is inevitable. 

Brandti!* has proposed that .Has the child is being expelled, in a normal labor, the size 
of the uterus diminishes partly as a result of muscular tone and partly due to uterine muscle 
contraction. As a result of this change, the veins in the muscle laj-er of the uterus are com- 
pressed so that maternal blood in the placenta cannot escape from the uterus. At the same 
time, the reduction in size of the uterine cavity has squeezed the placenta so that the blood 
in the intendllous spaces is forced into the veins of the decidua. We therefore have a layer 
of overdistended veins in the decidua spongiosa, lying betu’cen a firmly contracted uterine wall 
and a more or less solidly compressed placenta. As a result of this viselike compression, the 
congested venous sinuses burst and the extravasated blood under tension causes tearing of the 
very fine septa of the spongiosa, thereby detaching the placenta from its uterine site. 

“For this normal mechanism to occur . . . contracted uterine wall and compressed com- 
pact placenta must be present. If either of these is absent, separation does not follow a nor- 
mal course. If the uterus does not contract as the child is being born, then separation does 
not occur until an afterpain has set in, causing reduction in the size of the uterine cavity 
as well as contraction of the muscular wall of the uterus. On the other hand, if the placenta 
is thinned out and covers an area much larger than normal, there does not develop the usual 
counterresisting mass of compressed compact placenta; hence separation is delayed. 

“As the separated placenta is detached from its uterine site, it folds on itself, but 
is held in the uterine cavity because of the firm attachment of the membranes. If the uterine 
contraction ... is strong . . . the placenta may be expelled into the lower uterine segment 
and upper vagpna. . . . When this occurs, the retroplacental hematoma does not form and could 
have no function.” 

Third Stage Technique 

It is the purpose of oxytocic drugs given before the placenta is separated to 
induce the strong contraction of the uterus which results in the mechanism 
Df the third stage described above. The preparation which we have used in our 
experiment has been used in veiy few cases by other obseiwers^®’ who have 
“estimated” and not measured the blood loss in each case. We -wish to present 
a preliminary report of our experience with Methergine in 200 cases. 

In 1937 one of usis suggested that the administration of Basergin given immediately at 
the end of the second stage definitely shortened the third stage of labor and decidedly de- 
creased postpartum bleeding. Subsequently, Davin,i9 in a larger series, made a similar recom- 
mendation with similar results. 

In 100 cases, 1 c.c. of Methergine, containing 0.2 mg. per cubic centimeter, was given 
intramuscularly immediately following delivery of the placenta. In the other 100 cases, the 
same preparation and dose was given intravenously immediately following birth of the child 
and before the placenta was delivered. In both groups, the blood was measured as pre- 
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phiceiiDil, ])l!i<'c)it:i1; iind for lliirly niimitcs nflcr hirfli of tlio plarfiita. Xo rleduofionn have 
been nuulc for Ijlcediiig J’roin laeerafions or episiototuieft in (lie routine ease. 

Hri (lie cases liandleil by the infrainuscular nietliod, a modified Crede maneuver wa.s used 
to deliver the placenta. In (he ease.s handled by (he inlravenous melhod, (he jilacenta was de- 
li veri'd in the followinfi manner: The umbilical cord was clamped dose to the vulva. The 
uterus Avas jialpatod to insure a firm contraction. Tlie clamj) at the vulva was then held 
firmly in one hand while the fiiiRertijis of the other hami were inserted abdominally between 
the fundus and the .syinjiliysis jiubis. Uj)on elevation of the fundus toward the sternum, 
failure of (he cord to retract into the vneina was taken as evidence of .reparation of the 
placenta and continued elevation of the fundus associated with minimal traction on the cord 
resulted in delivery of (lie placenta. Where the cord retracted into the vaj^ina, the placenta 
was assumed to bo attached or incarcerated, and no attemjit was made to deliver the placenta 
until later repetition of tin' maneuver revealed its freedom. >•'> 

In all cases, the blood loss was measured accurately in the folhnvinff manner: A sterile 
metal ])an was placed beneath the ])atients’ buttocks. Extendinff from this pan was a trough 
emi)(ying into a graduated container which was at all times under the direct vision of the 
jiccoucheur. This container was on a mo\-able arm which could be maneuvered by the op- 
erator's knee in order to avoid inclusion of arnniotic fluid and other possible diluents. 
(Figs. 1 and 2.) 



Analysis of Results 

In both the ini la venous and intramu.'-cular groups there wore SO primigravidas and 70 
multigravidas. 

In the intravenous group, ojjerative ob.^tetrics was performed in 15 primigravidas and 
5 multigravidas for an incidence of 20 per cent. In the intramuscular group, 9 primigravidas 
and .3 multigravidas, an incidence of 12 per cent, required intervention. 

The average blood lo.«s with the intravenous technique was a gro.ss of 113.24 c.c. and a 
net of 90.3.5 c.c. The average blood loss for the intramuscular group was 108.07 c.c. gross 
and 159,08 c.c. net. In the intravenous gi'oup, (he primigravidas averaged 110.03 c.c. gross, 
and 94.13 c.c. net, while the multigravidas averaged 112.05 c.c. gross and 87.22 c.c. net. In 
the intramuscular group, the primigravidas ar-craged 173.0 c.c. gross and net, while the 
multigravidas averaged 105.90 c.c. gro.ss and 153.80 c.c. net. These corrections will be ex- 
plained below. 

The largest blood loss occurred in one case (Xo. 5) of the group receiving Mctliergine 
intramuscularly. However, in this instance, other factors which could not be controlled by 
Mctliergine or any ox.vtocic were felt to be re.sponsible and will be dealt with in greater de- 
tail. The smallest blood loss occurred in the group receiving Mctliergine intravenously; in 
many of these cases the blood loss rvas so slight that it could not be measured. 
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Tlie third stage averaged 7.G8 luinutes in the intravenous grouj) and 10.38 minutes in the 
intramuscular group. No attempt was made to deliver the placenta as soon as it was sepa- 
rated. In most cases, the babj’ was attended and then tlie third stage was terminated. In 
spite of this, tlie third stage in both groups of cases was of shorter duration tlian the average 
time quoted as normal in textbooks. 

Manual removal of the placenta was required three times in the intravenous group and 
not at all in the intramuscular group. In one of these three cases, the procedure was elective 
after 74 minutes in a nonbleeding third stage. The placenta liere was found completely at- 
tached. The other two cases are included in the five cases for which wo have offered correc- 
tion in our results. These may now be explained: 

Case 1. — ^A. 0. Delivered by low forceps and episiotomy of a 9-pound 8i/4-ounce male 
child. Methergine, 1 c.c., given intravenously. As soon as the baby was born, the episiotomy 
bled COO c.c. from a large severed ves.sel despite immediate repair. Third stage completed 
with no additional blood loss. 

Case 2. — M. E. Delivered spontaneously of an S-pound Oi/j-ounce baby. Given Meth- 
ergine 1 c.c. intravenously. After 1 hours with no sign of bleeding or separation, a com- 
pletely attached placenta was manually removed. Due to deep anesthesia and resultant 
atonicity of the uterus, patient bled 1,000 c.c. and had to be packed. Past history revealed 
manual removal of the placenta with postpartum hemorrhage in her previous two deliveries. 

Case 3. — C. G. A o-iiound 13-ounce female child delivered from right occipitoposterior 
by manual rotation and extraction with DeLce forcci)s. Methci'gine, 1 c.c., given intravenously. 
After one hour ndth no sign of bleeding or separation, a completely attached placenta was 
manually removed with 500 c.c. blood loss. 

Case 4. — J. M. Delivered a (i-pound 9-ounco male child si)ontaneously. Given Jlether- 
gine, 1 C.C., intravenously. Third stage terminated immediately. Due to moderate bleeding, 
inspection was made. xV cervical laceration and clitoroidal laceration were both repaired. 
Blood loss totaled 500 c.c., practically all of which came from the lacerations. 

Case 5. — C. M. Spontaneously delivered an 8-pound 12-ounce child. Placenta delivered 
in six minutes without administration of o.xytocic drugs. Sudden hemorrhage of 1,150 c.c. 
halted by Methergine, 1 c.c. intravenously and 1 c.c. intramuscularly with uterine massage. 

Blood loss of 500 c.c. or more was found only in the above five cases for an incidence of 
2l^ per cent in these 200 cases. 

Comparison of our blood loss with reports in the literature may be made by relerring 
to Tables I and II. 


Table I. Coxiparison oe Blood IxO.sses Reported by Twenty Different Ob-servers’ 



C.C. 


C.C. 


Tarnier 

600.0 

Brandt 

195.0 

(Inhalation) 

Ahlfeld 

505.1 

Vaux et al. 

192.62 

DeLee 

500.0 

Jess 

1 87.8 


"Williams 

343.7 

Calkins 

179.0 


Plass 

317.0 

Ryder 

177.0 


Tucker 

300.0 

Leff 

171.75 


Fortin 

275.0 

Present scries 

168.07 

(Gross) (Intramuscularly) 

Pastore 

271.3 

Present series 

113.24 

(Gross) (Intravenous) 

Calkins 

222.0 

Arnell 

111.0 


Scott 

198.7 

Vaux et al. 
xVdair et al. 

110.75 

100.0 

(Caudal) 

*Many of tliese 

I'eports were 

estimations and not 

accurate 

measurements. 


Table II. Inoidenoe of Postpartuji Hemorrhage (501 to GOO c.c. or More) 



% 


% 


Adair et al. 

13.7 

Urncr 

3.4 


Williams 

13.0 

Vaux and Mitchell 

2.8 


Fortin 

7.4 

Calkins 

2.5 


Pastore 

7.1 

Present series 

2.5 

(Gross) 

Pastore 

6.4 

Brandt 

1.25 


Peckham and Kuder 

6.14 

Polak 

0.30 


Tucker and Benaron 

4.2 

Vaux and Mitchell 

0.00 

(Caudal) 
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Comments 

L Melhergine, a synthetic ergonovine-like substance, appeared to he 
nontoxic adminislered iniramnseularly in 300 cases and intravenously in 300 
cases. 

2. This drug apj)eared to reduce po.stparUini blood loss by both methods 
of administration as compared to other available statistics- 

3. AVhen given intravenously immediately after the birth of the infant, 
the drug produced definitely less blood lo.ss than when given intramuscularly 
immcdifitel}^ following placental deliveiy. 

4. By the intravenous route, immediately following delivery of the 
child, the placental delivery is accelerated by about three minutes. 

5. Incarceration oceuri’cd in the intravenous gi-oup in 3 per cent of the 
case.s, but placental removal was easily aecompJished under general anesthe.sia. 


Conclusion 

We are of the opinion, from this preliminary series of cases, that IVIethergine 
is a nontoxic and efficient oxytocic drug. 
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DYSTOCIA DUE TO THE SHOULDERS 


Charles Gr. Barnum, M.D., (^oton, Conn. 

(From the Obstetric Service of the Lawrence and Memorial Associated Sospitals 

of New London, Conn.) 

D ystocia due to the shoulders occasionally presents a serious problem. 

This maj'- be due to one or a combination of several factors; with an over- 
size baby, the shoulders are large in proportion to the head and the anterior 
shoulder may impinge upon the anterior arch of the pelvis in such a manner 
as to offer a serious obstacle to delivery. This event may occur unexpectedly, 
when a large baby is being delivered through a slightly contracted pelvis 
through which a moderate-sized baby had previously been successfully and 
easily delivered. ' The use of analgesics and anesthetics contribute to the diffi- 
culty of the situation because they practically eliminate the possibility of co- 
operative assistance on the part of the jDatient and minimize the effectiveness 
of the natural forces. 

Faced with a situation of this sort, the writer extemporized the following 
procedure : With adequate anesthesia the fetal body was allowed to rise into 
the mother’s abdomen as far as it would. The operator’s hand was passed in 
posteriorly to find the posterior arm, and, failing to flex the elbow, the oper- 
ator’s hand was advanced till the fetal wrist could be released from its position 
across the posterior border of the pelvic inlet. The fetal elbow was then flexed 
and the hand gradually swept down over the anterior chest. At this point in 
the procedure the posterior shoulder was out, but the anterior shoulder was 
still engaged against the symphysis. 

To release this anterior shoulder the feWs was rotated approximately 180 
degrees (with the help of an assistant) so that the shoulder which Avas out 
came into a position just outside the symphysis. This maneuver entirely un- 
locked the obstraction and the remainder of the delivery Avas readily completed. 

Subsequently the fore part of this procedure Avas found very nicely presented 
by DeLee in his textbook. The Principles ond Practice of Obstetrics, and a similar 
presentation appears in Titus’ Avork, The Manctgement of Obstetric Difficulties. 
Both of them have stated that after delivery of the posterior shoulder the re- 
mainder of the delivery is readily accomplished. This does not appear alAA’^ays to 
be the case and DeLee ’s illustration shoAvs the opei’ator's hand making supra- 
pubic pressure to force the anterior shoulder under the symphysis, AAfiiich might 
subject the fetal thorax to severe compression. In such a ease the lungs are not 
aerated and are relatively incompressible so that the pressure may be transmitted 
to the heart, preventing the filling of its chambers, stalling the ciz’culation, and 
leading very soon to permanent cardiac arrest. The maneuver of rolling the 
baby oA'^er on its longitudinal axis and unlocking the obstruction avoids com- 
pression of the thorax, facilitates the delivery, and should prove a useful addition 
to the procedure. 

Since first extemporizing this procedure, several years ago, the Avriter has 
had several occasions to resort to the maneuAmr Avhen the commoner methods 
failed to complete the delivery. 
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Kin. 1. — Iiup'K'tion of the ,'int<rioi filiouldfr 
nn.iln^t ih< “"j inj>h> vis in tin ca^f of an 
fftu‘', pioxontlnn dc-lneij v, ithoiit flaniane unle=s 
Ihf Iiiip.'if thin is <]f comiiosf (1. 


Kin. 2 — Ki(“-surc with the index finger at 
tii<‘ h»nd of tlif rdbow flexes tlie arm and brings 
tile wiist w itliin if.ich. Often tlie wrist is f-o 
imineei .'ig-'iinst the poste i lor bjrder of the prlvie 
inlet b}’ tlie fetal trunk that the operator must 
eaiij Ins li.md hinliet .md rflr.'i“e the wrist di- 
if<tly. 



Kig. ”, — The fetal foreaim is swept down 
o%er the fiont of the fepil chest and the hand 
hrought out. 


barnu:m : 


DYSTOCIA DUE TO SHOULDERS 


441 


Fig. 4. — TJie postei lor fetal hand and arm 
having been brought out, tlie posterior shoulder 
rides o\er the perineum which is crowded back 
by the arm as it is allowed to hang down. In 
some cases delivery may follow easily; in otheis, 
the impaction of the anterior shoulder against the 
symphysis is a serious obstacle. 


Fig. 5. — To disengage the anteiior shoulder, 
the occiput is grasped with one hand and the pos- 
terior shoulder ivith the other, while an assistant 
pushes the fetal back over the midline to the other 
side of the mother’s abdomen as the posterior 
shoulder is brought to the fiont. 
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Jn tliese eases delivery Avas accomplished entirely Avithout injury to 
mother or baby. Rolling the fetus over, carrying the fetal back over the mid- 
line- of the mother’s abdomen to the side tOAvard Avhich the fetus oi-iginally 
faced, thus completely releasing the anterior shoulder, is the only feature not 
previously described, to the knoAvIedge of the Avriter, 


SICKLE-CELL ANEMIA COMPLICATED BY PREGNANCY 

I\L\ry Spia’ack, M.D., M.S., Chicago, III. 

(From the Salvation Army Booth Memorial Hospital) 

T he number of published cases of sickle-cell anemia complicated bj’ preg- 
nancy is so scarce that the description of another may be justified. 

From the literature the author Avas impressed AA'ith the fact that in several 
cases the nature of the anemia or CA'cn the anemia itself, in spite of the prenatal 
care, AA’ere not diagnosed until after the patient’s admission to the hospital either 
because of the onset of labor or of an intercuiTcnt infectious disease. More- 
oAmr, in a fcAV unfortunate cases the correct diagnosis Avas made at the post- 
mortem table only. Inasmuch as the forelmoAA'ledge of the exi.stence of this 
serious ailment may alter the prenatal care and thereby improA'c the immedi- 
ate prognosis, greater aAvareness of this condition and its means of detection may 
be of considerable practical importance. The author had an opportunity of 
.studying a ease of sickle-cell anemia long before term and at close range. 

L. S., a .35-ycar-old nulliparous Negro Avoman, presented her.oelf with tlie complaints of 
amenorrhea of about seven months’ duration. The la.et menstrual period occurred on Oct. 15, 
1943. Presently she complained of shortness of breath on slightest exertion, fatigue, and 
mild pains in the muscles of the thighs, noticeable e.specially upon locomotion. Her past 
history reA'ealed that besides the usual childhood diseases such as mea.sles, mumps, chicken pox, 
and Avhooping cough, the patient had had typhoid fcA-er at the age of 12 years. When about 
14 years old, an anemia of undetermined etiologj- Avas diagnosed. In her early teens the 
patient underwent a tonsillectomy and in her adult life (1938) an appendectomy from which 
she made an uneventful recovery. Menstruation began at the age of 13 years and was un- 
eventful until the year preceding pregnancy AA'hen the intervals betAveen the periods lengthened 
to six to seven weeks, instead of the usual tAA-enty-eight days. The flow lasted three days 
and was scanty as usual. 

The familj- history was irrelevant to her present condition. The patient was one of 
six children. Neither of the parents and none of the siblings had sulTered from anemia of any 
kind. The father was dead, the mother is hjiAertensive and still living. 

As long as the patient could remember she had been troubled Avith intermittent mu.=cular 
pains of various intensity. At times the pain AA-as so severe that she had to be confined to 
bed and strong sedatives were needed to alleviate it. .Several groups of muscles usually were 
involved, namelj’, those of the thighs, hands, wrists, neck, and abdomen. During these attacks 
some elevation of temperature occurred, and as high as 10.3° F. was encountered upon a few 
occasions. In her early childhood these attacks Avere considered ‘ ‘ groAving pains, ’ ’ even Avhen, 
at the ago of 14 years, an associated anemia was discovered. Tlie nature of the anemia Avas 
not understood then, but its seA'erity and lack of response to medical management necessitated 
a blood transfusion. At this period of her life the patient’s health Avas impaired to such 
an extent that her schooling had to be interrupted for a Avhole year. Tlie folloiA-ing feiv 
years the patient Avas Avell enough not only to resume her general education but CA-en to 
take up nurse’s training and to practice her profession successfully. After several years of 
satisfactory health, the patient, at the age of 20 year.=, had one of her attacks of muscular 
pains and the sickle-cell nature of her anemia Avas diagnosed for the first time. .She was 
treated medically off and on, and during the folloAving ten years the attacks of mu.'-cular 
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pain of various severity intermingled witli periods of comparatively fair health. In 1938 
the patient -was stricken ■with pneumonia. A "week later she developed a tj^pical attack of 
muscular pain, fever of 102° P., nausea and vomiting. The blood picture at this time showed 
a red count of 3,000,000 with a leucocyte count of 27,000. The patient under medical treat- 
ment improved subjectivel)’, but not objectively, the blood picture remaining unchanged; a 
few months later the red blood count fell even below 2,000,000 per cubic millimeter. Since 
1938 the patient had had, on the average, one or two exacerbations yearly, during which time 
' the sickle-cell nature of her anemia was confirmed on several occasions. In February, 1944, her 
red blood count fell to the low level of 1,500,000 per cubic millimeter. She needed three blood 
transfusions in one w'eek to restore her health. At this time a pregnancy of about three and 
one-half to four months was detected. The onset of the pregnancy was uneventful in every 
other respect; no vomiting or nausea accompanied it. The presence of albumen was a constant 
finding in the urine for some time prior to and throughout the pregnancy. Upon admission 
to the hospital the patient at thirty-two weeks’ gestation weighed 109 pounds. She was 
found to be of small stature (4 feet, 11^ inches) and of slender build. She appeared under- 
nourished and her extremities were especially thin. Her heart was enlarged to the left; the 
apex beat was felt at the sixth costal interspace. A loud systolic murmur was heard at the 
apex and base. 


Fig. 1. — A stained preparation of peripheral blood (X540). Note the hyperchromatic elon- 
gated and sickle-shaped cells. 

A few crepitant rales were heard in the lower portions of both lungs posteriorly. The 
abdomen was tense due to considerable meteorism, and its wall showed a wide right rectus 
scar. The spleen and liver were not palpable then. The fetus was in cephalic presentation, 
and its heart tones tvere of good quality. The pelvic measurements revealed a generally 
contracted and funnel-shaped pelvis. Interspinous diameter measured 24 cm., intercristal 
25 cm., intertrochanteric 26 cm., Baudelocque 17.5 cm., and the diagonal conjugate 11 cm. 
The conjugata vera was estimated at 9 cm., the pubic arch at about 80 degrees, and the 
biiscliial measured 7^4 cm. The vagina was short and narrow, the ■vulva infantile. The 
blood pressure upon first examination read 130/90 and the pulse 96. Both sclera showed 
yellow-brown patches. The laboratory findings were as follows : 

Bed cell count 3,0.30,000 

lYhite cell count 8,200 

Hemoglobin 54 per cent 
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Tlierc wero 15 to 20 per cent o£ sickle cells in tlie flry smear and 80 per cent in a twenty-four- 
liour moist prejiaration. Anisocytosis and polychromnsia were detected. Xfwmoblasts were 
seen in flic amount of .07 cells per 300 white blood cells. Howell-.Tolly bodies and punctate 
basophilia were observed. Iteticuloeytes were increa.sed up to 15 per cent. The platelets wore 
appro.xiinalely within normal limit.«, nmonnlinfr to 230,000 })cr cubic millimeter. 

The dilTcrential count of white cells revealed 82 {ler cent polymorphonuclear cells, of 
which 8 ])er cent were stabs and 74 per cent sc{'inented forms. 33esides these, 30 per cent were 
small lymphocytes, 5 per cent larjxe lymphocytes, and 5 per cent monocytes. The bleedin;,' 
and coagulation time were well within normal range, namely two and one-half and four 
minutes, respectively. The icteric inde.v of the blood was increased to 20 per cent. The 
Itatient was serologically negative and free from Xcisscrian infection. The blood belonged 
to group A and contained the ]{h factor. A urinalysis revealed the piesence of albumen 
in the amount of 2 Gm. per thousand. Occasional hyaline casts were found microscopically. 
Blood chemistry showed a noni)rotein nitrogen of 27 mg., and 4.5 mg. of uric acid per 100 
e.c, of blood. 

The jiatient was hospitalized during most of her stay at the Salvation Army Home. 
Iluring this lime she (‘omplained frequently of mild ])ains in difTerent muscular groups, 
mostly in those of the extremities. Hhe ran a slight afternoon temperature, ranging from 
!)9 to 100° F. ; the most frequent temperature, however, was 90° F. 

Upon three occasions the muscular pain was so severe that only morphine sulfate in 
Vi grain doses was able to bring her relief. The patient was placed on a high-protein .«alt- 
re.stricted diet. Iron sulfate, a grains three times a day, vitamin B complex three times a day, 
and vitamin C in 50 mg. do.«os were the oral medication of this time. Despite the treatment 
and considerable amount of bed rest fthe patient wiis 'allowed to be out of bed daily for 
sliort periods of time;, three week.s later the red count fell to 2,400,000 and the hemoglobin 
remained practically unchanged (.55 per cent). On .Tune 27 the patient received 500 c.c. 
of compatible citrated blood from a donor of the .«anie group and Bh positive. Xo untoward 
reactions occurred. A week later tlie i-ed count rose to .3,400.000 and the hemoglobin to 58 per 
cent. The patient improved subjectively; she complained of less fatigue and a diminution in 
muscular X'^tin noted. On ,Tuly 7 another blood transfusion was gi%-cn from a univer.“al 
donor, the blood being cross-matched. At the conclusion of the transfusion, the patient 
developed an attack of severe pain in the muscles of the neck and in the epigastrium. 
Morphine alone was able to bring comfort. The temperature remained normal; chills were 
not present and the urinary output not dimini.slied. This attack of headache and mu.«cular pain 
wa.s considered the usual manifestation of her disease and not a reaction from the blood 
transfusion. After this transfusion the imtienl improved again, the weakness was less com- 
plained of. and the muscular discomfort less pronounced. 

On .Tuly 11, one week before the expected date, the patient fell into labor. The fetus 
was in right oecipitoposterior presentation. The heart tones were regular, the rate fluctuating 
between 132 to 140. The head was at the level of the spine, the pains were strong and fre- 
quent, but the progrc.ss slow. Her blood pre.'^sure at the onset of labor wa.s 340/92 and ro.«e 
to 150/100 at the end of the first stage, which lasted thirty hours. Morjihine sulfate, Vi grain, 
procured the much-needed rest, and after a second stage of almost three hours the head was still 
in a posterior position. A niidforceps was done after a x>reliminary left mediolateral cpisiotomy, 
and a 5-pound 514-ounce male infant was extracted with difficulty. The infant was born in good 
condition and continued to do well throughout its neonatal period. At the ago of 3 weeks 
he showed a red count of 5,310,000 cells, hemoglobin 80 x’er cent, and a sickle-ccll trait. Tlie 
mother made a good recovery. There was no morbidity according to the accepted standards. 
The highe.st temperature was 100.2° F. which occurred once only during the first twenty-four 
hours following delivery. The unusual feature of the jmerperal period was the considerable 
inte.=tinal distention and acute dilatation of the .stomach, occurring on the second d.ay post- 
partum. Gastric lavage relieved the stomach distention, and i)rostigmine methylsulfatc 
3 ;2,000 given intramu.scularly in conjunction with enemas combated the intestinal distention 
within the following twenty-four hours. Another notable feature of the puerperium was an 
e.xtremely small amount of lochia, some days almost none. On the ninth d.'iy the patient 
was allowed out of bed. She felt well and continued to do so throughout the period of ob- 
servation, which ceased at six weeks po.«tx)artum. Three weeks after childbirth the blood 
count revealed 2,900,000 red cells per cubic ’millimeter and 50 per cent hemoglobin. Aniso- 
cj-tosis and a moderate number of sickle cells were present. The icteric index fell to 36 per 
cent. Bepeated urinalyses throughout her postnatal period continued to show the presence 
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of 3 plus iilbuinen and occasional Iiyaline casts. Upon the final examination her general 
liealth was found to bo better than at any other time since her pregnancy started. The 
])elvic organs involuted well. Tlie epi.siotoniy healed very well, and the pelvic floor was good. 
Tlie heart sliowed the same findings as ui)on admission. Tlie spleen was not palpable but the 
liver was felt fingerbreadtlis below the right costal margin. It is likely that the enlarged 
liver was not paljiable during pregnancy due to tenseness of the abdomen. The patient left 
the hospital for her homo state in good condition. She has been heard fi'om since as being 
employed and enjoying fair health (first week of January, IP-to). 

Discussion 

Sickle-cell anemia since it.s de.scfiplion in 1910 by IleiTiek i.s a tvell-known 
clinical entity. xVceording to the literature it i.s a familial and hereditary di.s- 
ease, the sickle-cell trait being tran.smitted according to the i\[endelian law as a 
dominant factor. The clinical picture i.s .so eharactcri.stie that once the con- 
dition is .suspected it is easily diagnosed. If one keeps in mind the salient 
ieatures of this ailment, .such as attacks of muscular and .joint pain, weakne.ss, 
elevation of temperature in the pi'csencc of anemia, one is likely to arrive at a 
correct diagnosi.s. Of late, projicr emphasis has been ])laced upon the freciuency 
of secondary anemias, occurring in pregnancies, and a routine blood count is 
advocated for their detection. Should an anemia thus found be associated with 
a history of attacks of muscular and joint pains, then a suspicion of sickle-cell 
anemia should arise, and the diagnosi.s either be confirmed oi‘ refuted by com- 
plete blood study of fixed and moist preparations. This is especially true when 
the patient is a Negro because of the susceptibility of this race to the ailment. 

The a.ssociation of sieklc-coll anemia with pregnancy is not frequently met 
with; only 17 cases have boon de.scribcd thus far. Ivobak and a.ssoeiates (1941) 
analyzed and summarized the literature upon this subject. In the .series col- 
lected by them from the literature, the average age of tho.se afflicted with this 
blood dyserasia is 22.4 years, the oldest patient being 30 years old. It i.s a known 
fact that this condition has a predilection foi- the young; its incidence progres- 
sively decreases as the age inci-oases. No ease has beeii recorded in a patient over 
30 years of age (Sydenstricker, 1930). It is believed by .some (Sodeman and 
Biu’ch, 1937) that fertility is impaired in tho.se suffering from this type of 
anemia. According to several observers pregnancy exercises an unfavorable 
course upon the disease and the mortality among the patients is high. About 
33 per cent of the reported pregnant ca.ses died during pregnancy, labor, or 
puerperium (Kobak). No specific treatment is knoAvn to exist; the response to 
medication is unsatisfactory. Blood transfusions improve the patient’s con- 
dition temporarily at least. Patients are very susceptible to infectious diseases 
to which they finally succumb. A few jjatients were described who died not 
from infection but during an abdominal ciasis, the cause of which was not 
definitely known, but which was probably due to infarction occurring in some 
abdominal viscus (Yater and Mollari, 1931). As far as the author can judge 
from the literature, the 35-year-old patient here described is the onl.y one among 
the sufferers of sickle-cell anemia to reach this age; the oldest among the pre- 
vious reported eases have not exceeded the age of 30 years. It is likely also that 
the duration of the anemia is the longest among those thns far described. It is 
definitely known that the sickle-cell nature of her anemia was diagnosed fifteen 
years ag-o, but it is probable that the anemia of her childhood was a mai 2 ifestaiion 
of the same condition. In spite of the impaired general health, the hypomenor- 
rhea and oligomenorrhea, the patient, an unmarried Avoman, readily conceived 
just a few weeks after sex relations Avere commenced and jiracticed in modera- 
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lion. Thus, seemingly, her ferliiily was not affected adverselj', in contrast to the 
view of those who liold that such is the case witli otlicr patients. It appears 
from the study of this case tliat pregnancy does aggravate the condition of the 
patient’s anemia. During tlic long span of lier anemia, only in the beginning of 
the pregnancy did the red blood count reach its lowest ebb of 1,500,000 per 
cubic millimeter. 

Unlike the majority of other patients with sickle-cell anemia, this one, for- 
tunately, did not run a febrile puerperal course in spite of the prolonged labor 
and operative delivery. This, in part, is po.ssibly due to the fact, as the author 
would like to believe, that the jjatient was well prepared for her ordeal by re- 
peated blood transfusions, given not as an emergency measure during a ci-isis 
but prophylactieaUy as part of the antenatal care and at the onset of labor. 

Just as it is essential to treat medically the secondary anemias of pregnancy 
in order to build up the resistance of the patient and thus enable her to meet 
the exigencies of a difficult delivery or a postpartum hemorrhage, the occur- 
rence of which cannot be foretold beforehand, .so much more important, even 
imperative, is it to prepare the sickle-cell anemia patient for her ordeal with 
the only effective means at our di.sposal, namely, the supph' of nonnal blood. 
Time enough as exiiected; the blood transfusions do not cure the pregnant patient 
and do not alter the unfavorable prognosis. But if by administration of blood 
the patient can be carried througli this difficult and iiotentially dangerous period 
of her life ^\^th gi'eater safety, then the blood transfusions mu.st be regarded 
as of paramount importance in the care of such patients. 

Even though the success achieved is temporary and the inevitable out- 
come is only delayed, the obstetrician may consider his task well accomplished 
for the time being. Only fui’iher progress in the knowledge of this dyscrasia 
and its causes may render its treatment more .specific and the prognosis more 
favorable. 

I wish to express my gratitude to Dr. H. Sweeny of tlie Municipal Tuberculosis 
Sanitarium Laboratories for the various and numerous tests performed with unfailing 
courtesy by his technical staff of assistants. Without his cooperation the study of this case 
would have been impossible. 

I am also greatly indebted to Dr. I. Davidsohn, llie Director of the Laboratories of the 
Mount Sinai Hospital of Chicago, for liis help in the study of the Kh factor of tlie patient 
and the compatibility of her blood with that of the pro.spective donors. 
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CONGENITAL ABSENCE OF THE SACRUM AND COCCYX 
COMPLICATING PREGNANCY 

Captain Williaai Berman, Medical Corps, United States Army 
(From file Sfation Eospifal, Fort Filey, Kansas ) 

U nusual pelvic abnormalities during pregnancy are important from the 
point of view of management during labor. These abnormalities have be- 
come more important in recent years Avith tlie more common usage of roentgen 
pelvimetry. Many unsuspected abnoimalities have been discovered by this 
important method of examination, and this lias undoubtedly reduced the inci- 
dence of so-called difficult labor. The use of tlie x-ray in borderline cases and 
in cases of unexpected bony abnormality is therefore of extreme benefit to the 
obstetrician. The folloAving case presents a rare congenital abnormality of the 
pel ATS in Avhieh there AV'as a total alrsenee of the sacrum and coccyx. This is 
Ausualized in the x-rays, Figs. 1 and 2. In addition to this bony abnormality, 
this case presents certain urologie complications as manifested by a total in- 
continence of urine due to a lack of sphincter control. Tlie folloAAdng case liistory 
is presented : 

A 20-year-olcl wliite priniipara was first seen in the prenatal clinic when she was approx- 
imately sixteen weeks pregnknt. Her e.stimated date of confinement was Sept. 20, 1942. Her 
prenatal course and past history were lelatively uneventful e.xcept for her skeletal develop- 
ment. She was aware of having a skeletal anomaly but was not aware of its extent. She 
also gave a history of being incontinent and partially involuntary, although .she had some tone 
to her rectal sphincter muscles. She had been .seen by numerous physicians and it was at one 
time suggested that she have a ureteral implantation into the large bowel for congenital in- 
continence. She refused this operation at the time. The patient stated that she u.«ed from six 
to eight dozen sanitary napkins daily and alwaj’s wore baby rubber pants because of her blad- 
der difficulty. Her family history was negative with reference to any etiological agent in the 
patient’s condition. Tlie patient was of .short stature (5 feel 1 inch in height) with a broad 
(masculine) U’pe of shoulder girdle. She’ had thick pectoral and deltoid nmscles hi compiirison 
to those of the rest of her body. Her vertebral column was straight and terminated at the junc- 
tion of the last lumbar vertebra and the pelvic girdle. There were two marked depressions at tlie 
site of the posterior superior .spines of the ilium. Tliere was almost a complete ab.sence of the 
intergluteal fold, and the subcutaneous tissue and muscle formed a partially loose apron 
over what would normally be the sacrum. Although there was some tone to the rectal 
sphincter, there was no difficulty in inserting two fingers into the rectum without much dis- 
comfort to the patient. There was a moderate atrophy of the thigh muscles and a marked 
atrophy of the muscles of the leg and foot. The patient had a waddling gait, but there was 
no evidence of unsteadiness on walking. There was no lo.ss of sensation to touch or tem- 
perature below the umbilicu.s, and there was no loss of motor function. X-ray of the pelvis 
at term .showed a single fetus with the back to tlie left and the small parts to the right 
(Fig. 3). The head was above the pelvic inlet and ballolable on palpation above the brim 
of the pelvis. The liead appeared to be full term in size. The pelvic inlet was asymmetrical 
and did not correspond to any of the pure types of pelves described either bj' the Thoms or 
Caldwell-AIoloy classification. It appeared cj'Iindrical in appearance with the greatest di- 
ameter of the cylinder running anteroposteriorly. The head seemed to be too large for the 
pelvic inlet and could not be pushed into the inlet by manipulation over the brim of the pelvis. 

A diagnosis of relative ccphalopelvic disproportion was made and it was deemed advi.'-able 
to give the patient a test of labor. She was admitted to the hospital on Nov. 11. 19-12, and 
the following day she was given 1 minim of piiocin. Follondng this injection she had hard 
contractions which came every four to six minutes and lasted forty to fifty seconds. The pa- 
tient made no progress. Since she showed no other abnormalities with reference to the i)reg- 
nancy itself, it was deemed advisable to continue with the test of labor. She had some con- 
tractions all through that night and the following day the contnietions became more severe 
and more frequent. Still she made no progre.ss and it was decided at this time to interfere. 
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I^atei'al view of the peivlc girdle .showinp tiio absence of tJ)e sacrum and cocc>'X 
Tliere is some sacralization of tlio last lumbar vertebra. 


o_ Anteroposterior view of the pelvi.s .showing' the absence of .=acrum and cocej'x. 
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Uiicler spinal anesthesia a low classical cesarean section was done and a living infant was 
delivered that ga%’e a spontaneous cry and respiiation. The infant stopped breathing shortly 
thereafter and failed to respond after seveial attempts at resuscitation. Autopsy revealed 
that the baby had a congenital heart lesion and a complete atelectasis of all lobes of the lungs. 
X-ray of the baby’s spine failed to reveal any abnormality of the bony structure. The pa- 
tient had an uneventful postoperative course and was discharged from the hospital in good 
condition. Her urinary difficulty continued, however, and she was readmitted for surgical 
treatment of her incontinence. On Jan. (5, 1944, under general anesthesia, a combined vaginal 
and abdominal operation was done for relief of her incontinence. A cj-stocele repair was 
done and two portions of the sheath of the rectus abdominis muscles were brought under the 
bladder for support according to the method described by Aldridge.i There was no immedi- 
ate relief from the procedure, but within a period of three months the patient experienced a 
desire to urinate which was something she had nevei enjoyed previously. However, she was 
still unable to hold her urine and would usually expel it spontaneously before reaching the 
lavatory. This has since improved somewhat but not to any great extent. This patient is now 
again pregnant and time will tell what the effects will be on the operation for urinary incon- 
tinence. At the present writing no change has occurred over that of her prepregnancy status. 



Fip. 3. — Anteroposterior view of tlie lower abdomen and pelvi.s .sliowinpr conflfiruration of the 
pelvic inlet and the fetal head ridinp above the inlet. 

Tliis is an extremely rare anomaly of the jielvis. Aldridge’ rcjiorts in Jiis 
article on urinary stress incontinence that procedure similar to this was used on 
a girl operated iipon by Price.- The latter's patient was a young Chinese girl 
who came for help because of incontinence of urine and feces due to a lack of 
sphincter innervation. She was operated on at 16 yeare of age. Slie had two 
operations with good re.sults. Although tins girl had incontinence of urine 
primarily, she also had a congenital ab.sence of the sacrum and coccyx, which 
undoubtedly accounts for this incontinence. Price gives no reference to any 
other cases similar to this abnormality. 

In the ca.se here pre.scnted the uterus resiionded to labor like any other 
normal uterus. Contractions were regular and of .suflicient strength to require 
the use of some analgesia. The cervix dilated but there was no descent of the 
head. It was felt that a test of labor would indicate whether the head would 
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pass llie Avidost diamotei' of 11)0 pelvic inlet, but due 1o the absolute dispropor- 
tion between the fetal head and the pelvic inlet, there was not the slif?htest 
sip:n of any descent. There is much encouragement to be offered by the proce- 
dure outlined by Aldridge for the cure of urinary stress incontinence. Although 
used by him ioi‘ ey.stoceles that did not respond to other more simple types of 
repair, it has been of definite advantage to this patient. It is problematical 
what the jiresent pregnancy will do to the plastic repair done one rear previ- 
ously. 
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STRANGULATED HERNIA CONTAINING PREGNANT 
UTERUS AT TERM 

Chauuks E. Bovs, i\l.D., E.A.C.S., Kalamazoo, I^Fich. 

T he importance of hernia as related to pregnancy is perhaps not sufficiently 
under.stood because of its infrerpient occuri’ence. It does, however, occa- 
sionally become a real olrstetrie problem, and this is particularly true when 
most or all of tlie pregnanti uterus has become strangulated in a henn'al sac. 
In the earlier months, the pregnancy is often terminated by either .spontaneous 
or therapeutic abortion. Even when the gestation continues to or near term, 
the termination may be spontaneous or by means of forceps through the natural 
pas.sage.s, and a living child obtained. But when the uterus at or near term 
becomes strangulated, the seriousne.ss of the condition is greatly ineimsed. 

Cases of .strangulated hernia containing a preirnant uterus at or near 
term are rare. In an exhaustive search of medical literature only five ca,sc re- 
ports were found. 

Manley’ quotes Nocolaus Pol, 1533, an Italian jdiysician who “removed 
a mature infant from a labial hernia.’’ The mother died five days later but the 
infant survived. Bardeleben^ demonsti’ated before a convention in Berlin, 
December, 1931, a case of pregnancy occurring soon after a pehuc laparotomy 
where the operative wound had broken down. This was followed by a hernia. 
At the time of the demonstration the ge.station was in the eighth month and 
healed abdominal walls were “thin as paper.” The author advi.sed waiting 
until tenn ; then, if difficulty pre.sented itself in a .spontaneous delivery, a 
section should be performed. No report later as to outcome. Typyakov® re 
ported the ease of a woman, 23 years old, who was five months pregnant with 
the uterus strangulated in a subumbilical hernia. She developed severe ab- 
dominal pain which suggested that an aljortion was likely, and an operation 
was advised. The hernial ring was incised, the uterus replaced in the abdomen 
and the hernia repaired. The patient recovered, went to tei-m, and had a nor- 
mal delivery. Cartaya'* reported a case in which a uterus the size of a four 
and one-half months’ prefruaney became .strangulated in an incisional heniia. 
Severe abdominal pain and vomiting ensued. Mechanical attempts at reduction 
failed and operation was advised. As in the case of Typyakov, the constricting 
ring Avas cut, the pregnant uterus returned to the abdominal cavity, and the 
hernia repaired. The patient went to term and had a normal dcliveiy. 

The most typical case ivas reported by Rosner.’'' The patient was 30 years 
old and had had four pregnancies, the last one six years before. A sub- 
umbilical hernia had been present for Iavo years before the pre.sent pregnancy. 
Abdominal pains developed at six months’ ge.station and ojieration Avas advised, 
but it Avas refused. Nothing more Avas heard of this patient until .she Avas at 
term She then developed severe pains Avhieh continued for forty-eight Jiours, 
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when it Avas determined tliat the pregnant uterus Avas entirel.y irreducible. 
Cesarean section aa^s adAused, but after opening the abdomen a Porro operation 
Avas decided upon and carried out. The mother reeoA'ered A\dthout complication 
but the infant died on the da.y of deliA’^ery from AAdiat AA'as diagnosed clinically 
as congenital heart disease. An autop.sy AA'as not performed. 

Because of the apparent rarity of this condition the folloAAung case is re- 
ported. 

Case Report 

Mrs. A. M., a wliite married woman, aged 37 yeai.s, was a para xi at term and had been 
in unusually severe labor for fourteen liours without measurable progress when first seen by 
the writer. She had had a supraumbilical hernia for seveial years which had been the cause 
of considerable trouble in tliree previous labors and especially with the last one, about eighteen 
months before the present delivery. Previous deliveries, however, ultimately were accom- 
plished without interference, e.xcept the use of a tight abdominal binder during labor. 




_ I ■ - 

Fig. 1. — Strangulated hernia containing piegnant uterus at term. (Author’s case.) 


Examination showed the patient to be a noman of aveiage size and nutrition. From 
the upper abdomen a tumor was ob.served apparently protruding tlirough a median cleft in 
the abdominal wall above the umbilicus. Between pains the mass extended 17 cm. above the 
normal curve of the abdomen, and during pains it was about 7 cm. higher still. Ulcers each 
about 4 cm. in diameter were present in the overlying .skin, due to irritation from adhesive 
straps which had been used unsuccessfully by the patient to conti'ol the hernia. Enormous 
varicosities were present in both lower extremities, but no palpable thromboses were found. 
Blood pressure was 140/90, pulse 88, temperature 97.8° F., and respirations 22. Urine was 
normal. Blood: red blood cells 3,540,000, white blood cells 10,900, hemoglobin 8.8 Gm., color 
index 0.78, and blood type 4. X-raj- examination disclosed a full-term fetus with head not 
engaged. The uterine contractions recurred at from three- to five-minute intervals and were 
unusually violent, due partly to the strangulation. Rectal examination failed to reveal any 
fetal presenting part, nor any effacement or dilatation of the cervix, which was very high. 
Vaginal examination was not made, but no vaginal bleeding was evident. A diagnosis of 
strangulated abdominal (supraumbrlrcal) hernia, with incarcerated pregnant uterus at term. 
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was niado. Meclianical aUempls to reduce the hernia were futile, and cesarean section was 
carried out at once. 

After excising a considerable amount of .••kin to eliminate the infective cutaneous ulcers, 
the tumor was well exposed and found to consist of the entire fundus and about Iialf of the 
corpus with enormously varicosed broad ligaments. Reduction of the mass was impossible 
without enlarging the already large fascial ring with resulting increased difliculty of hernial 
repair. A classical section was performed because the lower uterine segment was unap- 
proachable without enlarging the ring. 

On incising the corpus, a large jtlaccnta was found immediately underneath. The but- 
tocks and both lower extremities of the fetus were incarcerated immediately under the pla- 
centa. Of necessity the jjlaccnta was quickly removed first, followed by the fetus as a breech 
presentation. The jimount of bleeding w.'is not unusual, and the baby cried lustily almost at 
once. The infant, a girl, weighed 10 pounds and 14 ounces. 

The uterine incision was sutured with four layers of No, 1 chromic catgut, and on ac- 
count of its diminished size, the utenis became easily reducible. The surjdus tissue of the 
hernial sac was excised, the peritoneum sutured, and the fascia closed by imbrication, using 
catgut sutures. Silkworm-gut was used for retention' sutures and Nylon for the skin. 

There was some breaking down of the superficial part of the wound by the tenth day 
and the hernioplasty was only partially successful; yet enough so, that eighteen months after 
tho operation, the patient delivered a twelfth baby weighing 8^4 pounds, following a three- 
hour labor, without incident. 

A mild degree of thrombosis in the sujicrficial veins developed a few daj’s after opera- 
tion in the left and then in the right jmpliteal regions. These were painful and tender and 
attended with a moderate degree of swelling of the lower extremities, but the condition had 
largely subsided when the patient left the hosp^ital on the twenty-fourth postoperative day. 
The baby had an entirely normal postdelivery course. 
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GAS BACILLUS INFECTION OF THE UTERUS TREATED 
WITH PENICILLIN 

Gwkn S. Hudson, and M. Pierce Rucker, jM.D., Ricuaiond, Va. 

T he gas bacillus is widely di.stributcd in nature. It is a normal inhabitant 
of the inte.stinal tract of man and is found in the vagina of to 8 per cent 
of pregnant women. ■ Falls* recovered the organism from the blood stream 
of a puerpera tvho had no symptoms of infection. Not only is the Clostridium 
ivelcliii weU-nigli everywhere but it is a spore-bearing organism that with- 
stands boiling and is resistant to ordinary measures of sterilization. Rendle- 
ShorF believes that the pubic haii-s become contaminated by feces, whence the 
germs are introduced into the vagina by the examining finger. In view^ of these 
facts it is difficult to explain why infection wdth tliis bacterium is not more 
common than it is. We have .seen only three proved eases and one .suspicious 
case in a combined experience of forty-five yeare. The latter was .spen by the 
senior author a number of years ago. A Negro wmman, who was admitted to bt. 
Philip Ho.spital after an abortion, died in a few liours with symptoms stronglA’’ 
.suggestive of gas bacillus infection. The uterus crepitated after death, but at 
autopsy only the colon bacillus was found. 



HUDSON AND RUCKER : GAS BACILLUS INFECTION TREATED WITH PENICILLIN 453 

Varying pathogenicily is one explanation that is advanced to explain the 
infrequency of genital tract infection. Usually the organism needs dead or 
devitalized tissue in which to get a start. Once it gets a start and builds up 
virulence, it produces a jirofound and usually a rapidly fatal illness. As would 
be expected, infection with the Welch bacillus is more frequent ^^^th abortions 
than with full-term deliveries. There is more trauma connected with induced 
abortions and usually the fetus dies before it is expelled. AYith term or near- 
term deliveries, placenta previa may be a predisposing factor. Two fatal cases 
of placenta previa treated Avith Willet’s forceps have recently been reported 
in England.® 

Criminal abortions furnish ideal conditions for this type of infection. In 
the first place the unscrupulous operator is not likely to be seriqnilously clean. 
In the second place, he or she repeats the instrumcnfation until results are 
obtained, i.e., the death of tlie fetus. After the uterine cavity is infected and 
the fetus is killed, the patient is left to shift for herself. In all our cases, the 
patients entered the hospital with pubic hair intact. What other breaches of 
tecluiique had been committed we had no way of knowing. lIoAvever, not all 
gas baciUus infections occur in criminal abortions. Sandusk and klanahan® 
report a ease in which a therapeutic abortion for severe anemia was done at the 
Johns Hopkins Hospital. 

Russell and Roach,'* avIio reported 17 eases, divided them clinically into 
three groups. When the infect, ion is limited to the fetus and endometrium, Avith 
or Avithout physomctra, there are no characteristic .symptoms. The diagnosis 
is made by either blood culture or uterine culture. They had six such eases A\dth 
no maternal death. When the uterine Avail is iin-aded, uterine pain AAuth 
circulatory collapse is the outstanding symptom. There may or may not be 
crepitation upon manipulation of the uteru.s. They had four .sucli cases AA’ith 
three maternal deaths. In one ease, gas in the uterine caA'ity and in the uterine 
AA'all AA'as demonstrated by x-ray. In the third group, the blood stream is in- 
A^aded. There are a chill at onset, nausea and vomiting, jaundice, severe head- 
ache, and intense abdominal pain. The uilne is often coffee-colored and there 
are cyano.sis and shock. The fatal ca.ses haA’^e gas in the loeliia. Russell and 
Roach had sca’cii such cases Avith six deaths. 

The diagnosis depends upon demomstrating the organisms either in blood 
cultures or in cultures from the uterus. It should be suspected in any scA’^ere 
and rapidly progressive infection, especially if there is eAudenee of gas forma- 
tion. Tliis suspicion is heightened Avhen an abortion has been induced outside 
of a hospital. 

The course of the disease is frequently so rapid that no time should be lost 
in beginning treatment. The patient may die Avithin sixteen hours from the 
time ol the interference. All our cases support the thesis tliat treatment must 
be started early. 

On Oct. 28, 1941, a 23-year-old unmarried Negro nniltipara was admitted to St. Philip 
Hospital with the history of having fallen on her riglit side tlie day before. Her last men- 
strual period began on July 15, 1941. There was no history of an attempted abortion. 
She looked sick and terrified. There M'as a trickle of blood-tinged watery fluid from the 
vagina. Her temperature was 103.4° P., pul.se 122, re.spiration 44, blood pressure 100/60. 
The fundus was 23 cm. above the pubis and some crepitation was felt about the fundus. 
Hemoglobin was 76 per cent; red blood cell.s, ^4,200,000 ; white blood cells, 8,600; polymorpho- 
nuclear leucocyte;;, 86 per cent. She was catheterized but no urine was obtained. Possible 
diagnosis included: premature separation of the placenta, ruptured uterus, infected abortion 
with pregnancy of six’ months. X-ray of chest showed nothing abnormal except the suggestion 
of free air under the right diaphragm. This suggested a ruptured viscus to one examiner. 
Six hours after admission to the ho.spital she suddenly became restless with rapid breathing, 
and died. 

At autopsy the following afternoon, the body was bloated beyond recognition. Gas 
welled from all tissues and the viscera were all necrotic. The uterus was filled with gas and 
its inner surface was almost black in color and covered by a rough, shaggy exudate. No 
cer%’ix was distinguishable. There were no uterine contents. Culture of intraperitoneal fluid 
showed C/. welchii. 
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On .Tan. ]8, 1944, a JT-ycar-old unmarried wliite girl was adniitled unconscious to the 
Johnston- Willis Hospital. Her temperature was .101° F. and she looked to be at term. 
A rectal examination wjis made and there was an exi)losive escape of gas from the vagina. 
In several hours she expelled a si.v-month macerated fetus and died before the placenta 
was delivered. Her stay in the hospital was le.«s than twelve hours. Her treatment besides 
delivery care consisted of a blood transfusion. 

It was evident that only a miracle drug could have .saved these patients. 
Penicillin was not available at the time. Theoretically, it is the drug for the 
purpose because it is effective not only against Cl. iceJchii but also against many 
of the organi.sms that are so frequently associated with it in postabortal infec- 
tions. In case of wound infections, penicillin has been found to be effective 
against gas bacilli in the blood stream but has no effect upon the bacilli growing 
in dead ti.ssue. Debridement is us ncec.ssary when penicillin is used a.s it was 
formerly. By the .same token, treatment of postabortal and po.stpartum infec- 
tions with penicillin should be combined with local treatment. 

Case Report 

The patient, admitted to the Johnston-Willis Ho.spital, Nov. 25, 1944, was 29 year.s old, 
white, single, height 5 teet 7Vj inclie.s, weight 19(j pounds. Slie .«aid she had had nephritis 
at 8 years of age, but otherwise had been in good health until the present illness. Her menses 
had been regular until August 24 to 28. There had been no bleeding since until the d.'iy before 
admission. She had had some nausea and vomiting earlier, and had some headache and edema 
of her feet. For the past eleven days an unnamed woman had injected soapsuds for the pur- 
pose of producing abortion. She had had some abdominal cramping and pinkish vaginal 
discharge three days before admission. The day before admission bleeding bec.'ime more 
profuse and .she passed some clots. 

Because of a high fever (103° F.) on No\’ombor 25, she called for medical aid and was 
admitted ambulatory to the hospital. 

On admission she did not appear ill except for having labor pains; temperature was 
99.8° F., pulse 80, blood pressure 112/98. At 12:45 while in bed, she aborted a fetus 
20 cm. long with its placenta intact. There was no exce.“sive bleeding. She was given 
sulfathiazole, grains every four hours, although her temperature came down to normal 
the same day. Urinalysis was negative; hemoglobin, 85 per cent; white blood cells, 35,400; 
Xmlymorphonuclear leucocytes, 92 per cent. 

The following day, November 20, the .sulfathiazole was discontinued because she had 
some vomiting and said a doctor had told her she could not t.ake sulfa drugs. At 9:30 P.Af. 
stie was found to be in profound shock with cold clammy skin, pulse 110, thready; blood 
pres.sure unobtainable. There was no visible bleeding. She was given intravenous glucose 
in saline, 2 ampules of Cortate, and the foot of her bed was raised. 

The next morning (November 27) her temperature was 98° F., pulse 88, blood pressure 
92/?. The uterus was hard, tender, about the level of the umbilicus. She did not void that 
day. A little urine was obtained by catheter. It had a specific gravitj- of 1.030 and .showed 
a trace of albumin. Red blood cells 5.49 million; hemoglobin 100 per cent; white blood cells, 
41,450. A blood culture was taken for Cl. welchii which proved negative. She could take 
only small amounts of fluid by mouth and was fed glucose intravenously. Penicillin was be- 
gun; 20,000 units everj- three hours intramuscularly. She required morphine for pain which 
appeared to be increa.sing. 

On the third day (November 28) the red blood count was 6.30 million; hemoglobin, 135 
per cent; white blood cells, 40,000; polymorphonuclear leucocytes, 90 per cent. She still did 
not void, but began to void the next day. Her temperature rose to 99.4° F.; then in the suc- 
ceeding days became subnormal, being as low as 90° F. on the fourth and fiftli days post 
abortal. This was puzzling as she appeared verj' ill. Her pulse on the fourth day rose to 140, 
then subsided to 90. At times during this period, she would moan for hours with pain, her 
uterus being exquisitely tender, as were also the flanks to a le.«ser extent. The uterus was 
.slightl}' higher in the abdomen. She still took only fluids by moutli. On the sixth day <a flat 
x-ray of her abdomen failed to show gas in the uterus. 

She gradually became more comfortable, and on the ninth day post abortal the penicillin 
was discontinued, although she .still had some generalized abdominal pain. Her uterus was 
felt 2 fingerbreadths below the level of the umbilicus and was moderately tender. Three blood 
cultures had been negative, but a culture from the cervix indicated the presence of Cl. welcJm. 
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On the tenth day (December 5) she became markedly worse; lier temperature was 100° 
P. She had severe - constant abdominal pain and the uterus appeared to be enlarging; red 
blood cells, 3.58 million; hemoglobin, 75 per cent; while blood cells, 14,950; polymorphonuclear 
leucocjdes, 89 i)er cent. A fourth blood culture was taken which proved negative. She was 
restarted on penicillin, 20,000 units every three hours intramuscularly, and given sulfa- 
diazine, 30 grains, for a first dose, then 15 grains every four hours by mouth. She was also 
given an intrauterine douche of zinc peroxide paste of -which almost 5 ounces entered the 
uterus. The foot of the bed was elevated during this procedure and remained so for one-half 
hour. 

During the next two days (December (i and 7) she became more comfortable and her 
temperature was no higlier than 99.4° P. Her uterus shrank to halfway between the 
umbilicus and pubis. On the twelfth day (December 7) the intrauterine douche was repeated 
but only I to 2 ounces would enter the utcru.s. On the thirteentli day (December 8) the 
penicillin was discontinued. On the fourteenth day (December 9) she had some nausea and 
vomiting. The sulfadiazine level had gone from 9.8 on the eleventh day to 13.3 on the 
fourteenth day. The dosage was then reduced. 

On the seventeenth day post abortal (December 12) ishe developed symptoms typical of a 
gall-bladder attack with pain and tenderness under the right costal margin, associated with 
nausea and vomiting. Morphine was required to relievo tlie pain. On the eighteenth day 
(December 13) her temperature rose to 101.6° P. A catheterized urine specimen showed acid 
reaction and a trace of albumin, and 35 to 40 white blood cells per high-power field with 
clumps of pus cells; red blood cells, 3.16 million; hemoglobin, 68 per cent; white blood cells, 
19,750; icteric index, 53. The medical consultant (Dr. T. D. Davis) considered the attack 
to be a hepatitis, possiblj' incident to sulfonamide thcrap}’. Her uterus was scarcely palpable 
and not tender, and it was thought that her hepatitis had notliing to do with her initial 
infection. However, she was given penicillin, 20,000 units intramuscularly, from the eighteenth 
to the twenty-first day. She gradually improved and was discharged well on December 22, 
twenty-nine days post abortion. 


Summary 

A ease of postabortal infection witli Clostridium tvelchii is reported, in 
Atdiieh treatment with penicillin apparently confined the infection to the 
uterus. However, it had no effect upon the process within that organ. The 
uterus continued to enlarge and was exquisitelj" tender until the patient was 
given, in addition, sulfadiazine, and local treatment with zinc peroxide. Re- 
covery was then uneventful except for an attack of liepatitis on the seventeenth 
and eighteenth postabortal days. Our thanks are due to Or. T. D. Davis for 
this valuable advice in outlining the treatment in this case. 
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OVARIAN PREGNANCY 


J, B, Ballina, and N. B. Ciiiodi, M.D., Baltimohe, Md. 

(From ihc Gynecological Service of Si. Joseph’s Hospital) 

B ecause of its comparative rarity, ovarian pregnancy is of great interest. 

Tlie niim])er of proved reported cases is still small, therefoi-e reports of a 
single case may be recorded. 

The ca.‘;c which Ave present is that o£ u 26-3'ear-old white woman, admilfcd on Noa-. 14, 
1944, Avith the diagno.^-is of ruptured ectopic iiregnancy. Tlic patient had been aa'cII until that 
morning when she aa-us suddenly seized Avith seA-cre .sharp pain in the region just to the left of 
the umbilicus. There was no nausea or A’omiting associated A\'ith the pain. A A’aginal dis- 
charge AA'as present and described to be thick and tenacious. Menses had alAA-ays been irregu- 
lar as to time of occurrence and dunition. Her last menstruation aa-us on Oct. 5, 39>44, at 
wliicli time she bled for four days. The prcA-ious menses occurred on Sept. 15, 1944. The 
NoA-ember period did not take place and there Avas no spotting or broA\-nlsh discharge as far 
as the patient could ascertain. 

Blood studies on admission shoAved a red blood count of 4,570,000, AA-hite blood cells 
17,000, AA’ilh 80 per cent hemoglobin. Urinaly.«is: specific graA'ity, 1.022; reaction, acid; 
sugar, negatiA’c; albumin, faint trace. Microscopic examination of urine, cssentiallj' negatiA’c. 
Blood chemistry: blood suger, 118; nonprotcin nitrogen, .”1. Serology Avas ncgatiA-c. 

Physical examination revealed a thin AA'oman in acute distress. Blood pressure, 132/00; 
pulse rate, 100. Heart and lungs were o.s.scntially hegative. Inspection of the abdomen re- 
vealed a slight clcA-ation just to the left of the umbilicus. The patient’s legs Avere draAA-n 
upAA’ard in an ctTort to relievo the pain. On palpation, there was marked tenderness about 
the umbilicus, and a mass about the size of a lemon could be felt in this area. Dullness AA-as 
percussed in both flanks. 



j.-jp I Section of Avhite tissue found in Wood clot, shoAving pre.sencc of fetal villi and Lans- 

‘ hans's and .syncytial cell massc.s. 

Pelvic Examination. — The external genitalia Avere normal; no glands Avere palpated. 
The cerA-ix AA'as extremely soft and dcA'iated to the left A-aginal Avail. The fundus of the 
uterus Avas pushed to the right. The right adene.xa Avere normal. The left adenexa presented 
a small tumor in the region of the left ovary Avhich confirmed the abdominal palpation. It 
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is interesting to note tliat during pelvic examination the patient experienced for the first time 
a burning pain, in the left shoulder coupled with shortness of breath and pain on breathing. 

Following examination, laparotomy was decided upon. A low midline incision was made 
under gas-oxygen-ether anesthesia. Upon opening the abdominal cavity, a considerable 
amount of free blood was found. This was iramcdiatelj- suctioned from the cavity. The 
pelvic organs as well as the abdominal organs were e.xplored. The right tube and ovary were 
normal; the left ovary was enlarged with evidence of hemorrhage on its medial aspect. It 
was connected with the uterus by the ovarian ligament. The tube was entirely discrete from 
the ovary. The surface of the tube was smooth and not injected. Its fimbriated end was 
normal in every detail. Since the tube was normal, it was not removed. The meso-ovarium 
vessels were then doubly ligated and the ovary removed. 



Pig:. 2. — Section tiirougli ovary .sliowing presence of syncytial and Langhans’s cells (A) in 

contiguity with ovarian tissue. 



Fig:. 3. — Section showing presence of a group of Langhans's cells (I>) adjacent to a portion of 
^ the corpus luteum (A). 

Histologic Examination . — The gross specimen consisted of an ovarj- which measured 
4 by 5 by 1 cm. It was covered with blood clots and contained at one point a red mass measur- 
ing 1 cm. in diameter. Scattered within the clots were fragments of white tissue, lilicro- 
scopically, sections through the white mass revealed fragments of placental tissue (Fig. 1). 
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Examination of a section of tlic ovary showed a defect on the surface whicli was lined in part 
by an accumulation of large irregular cells containing largo irregular nuclei. These cells re- 
sembled syncytial cells (Fig. 2). There was no distinct boundary between these massc.s of 
cells and the adjacent ovarian tissue. Another section of the ovary presented a large intact 
corpus luteum. Here again, there were seen within the adjacent tissue groups of cells which 
resembled Langhan’s cells (Fig. .^). Some few rc.sembled .syncytial cells. Some hemorrhagic 
extravasation was pre.sent in the adjacent tis.sue. 

FttIhoJoffic Diagnosis. — (1) Ruptured ovarian pregnancy; (2) corpus luteum of preg- 
nancy. 

Comment 

The ease .just described seems to fulfill the criteria set up by Spiegclberg. 
There are some authorities on the subject of ovarian pregnancy wlio think that 
sei'ial section of the salpinx must be examined microscopically to distinguish be- 
tween a primary and secondary ovarian pregnancy. In our case the Fallopian 
tube was not removed. Since the tube was not edematous or injected and, mo.st 
important of all, was in no way connected with the ovary, it was decided to leave 
the tube in situ. Because of this gross observation, together with the pathologic 
findings described above, we feel that this case is one of primary ovarian preg- 
nancy. 


Necrology 


R aymond EDWARD WATKINS, M.D., a member of the Advisory Edi- 
torial Board, died Tuesday, Aug. 7, 1945, of a coronary seizure. Born in 
1882, he graduated from the University of Illinois College of Medicine in 1909. 
Long prominent as a teacher and practitioner of the specialty in the Pacific 
Northwest, he headed the DepaiTment of Obstetrics and Gjmecology of the 
University of Oregon Medical School for many years. Dr. Watkins was a mem- 
ber of the American Gj'neeological Society, the Pacific Coast Surgical Asso- 
ciation, the Pacific Coast Society of Obstetrics and Gynecology, and the 
American College of Surgeons. 

J K. B. E. SEEGAR, M.D., well-known gynecologist and obstetrician of Balti- 
. more, Maiwland, died there Aug. 24, 1945, at the age of 70. He was a 
graduate of the University of Maryland, in practice .since 1900, a member of 
the jMedieal and Surgical Faculty, the American College of Surgeons, and of the 
staffs of the Bon Secours and St. Agnes Hospitals. 
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Abortion 

Rebbeck, E. W.: Ultraviolet Irradiation of Aiitotransfused Blood in the Treat- 
ment of Postabortional Sepsis, Am. J. Surg. 55: 476, 1942. 

Treatment by autotran.^fusion of irradiated blood consists in the withdrawal 
of a predetermined quantity of blood from the patient, .subjecting it after citra- 
tion to a selected band of wave lengths of ultraviolet rays, and immediatclj' return- 
ing it to the patient. This i)roeedure was used in 21 eases of postabortal sepsis, 17 
preoperatively, and 4 postoperatively. The operation performed in eveyy case was 
dilatation and curettage. Onh' two of the patients had received chemotherapy and 
in these the sulfonamide had not proved etficacious. Twelve case reports are pre- 
sented, showing striking results. It is claimed that with the aiitotransfusion treat- 
ment the following reactions can be ob.served clinically: 

1. Attenuation and destruction of bacteria. 

2. Inactivation of toxins and viru.ses. 

3. Increased absorption of oxygen by the blood. 

4. Increase in general re.sistance to infection. 

FnAXK SPiELirAX. 

Hertig, Arthur T., and Livingstone, Robert G.: Spontaneous, Threatened and 

Habitual Abortion: Their Pathogenesis and Treatment, Xew England J. I^ledi- 

cine 230: 797, 1914. 

The authors stress the pathogenesis of spontaneous abortion, and summarize the 
recent literature with respect to the treatment of the theoretically preventable forms 
of this condition, namely, threatened and habitual abortion. 

The study is based on the analysis of 1,000 spontaneous abortions. A threatened 
abortion as defined by Rutherford requires that the patient pass an amount of 
blood by vagina, excluding cervical and vaginal lesion.s, sufficient to make a stain 
5 cm. in diameter on a vulvar pad before the ca.«e was classified as a threatened abor- 
tion. The proportion of habitual abortion in all spontaneous abortions i)robably 
lies somewhere between 3.16 and 9.S per cent. 

Two main factors were operating to produce a .-ipontaneous abortion, namely, 
those traceable to defects or abnormalities of the ovum, and those due to maternal 
causes. In the former category were 017 abortions, or 01.7 per cent of the series, 
whereas the renniining 3S3, or 38.3 per cent, were in the latter category. 

The data on habitual abortion are apparently as varied as those resulting in a 
chance or .single spontaneous abortion. Treatment .should begin prior to conception, 
because the genesis of many abortions is laid during the time before the first missed 
menstrual i^eriod. The same over-all treatment is indicated as is advocated for 
threatened abortion, because of the pre.'-'ent lack of more specific therapeutic knowl- 
edge. 

On the basis of a series of 1.000 case.s examined embryologically and pathologic- 
ally, approximately one-third of spontaneous abortions are theoretically capable of 
being salvaged at the time the patient is first seen by the physician. 
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Approximately <30 per eent of tlircalencd abortions unOcr aflequate treatment may 
fail to abort. 

Tlircatened abortion .slionbl be treated by .some potent eortni.s lutetun preparation, 
or, if e.strogens arc demon.strably low, by tlie ad mini.st ration of tlie.se .substances. 
These hormones .should bo supplemented by vitamin.s E, 0, and K, and thyioid, in 
conjunction with a program of so-called “nutritional adequacy.” 

Habitual abortion should be treated in the .same manner as is recommended for 
threatened abortion, except that treatment should begin prior to, or coincident with, 
conception. 

.jA7.ri:s P. Mauu. 

Garcia, Pedro: Postabortal Peritonitis, Bob Soc. chilena de obst. y ginec. 8: 185, 

1943. 

Eeviewing the records of Public Assistance Post 3 of .Santiago dc Chile, the author 
found 9 cases of postabortal peritonitis in 1942 and 10 in the first Iialf of 1943, sug- 
gesting that the number of cases for 1943 will be at least twice that for 1942. In 
1942 six patients, or GO. (30 per cent, and in 1943 two, or 20 per cent, died. The same 
personnel was responsible for the diagno.sis and surgical technique during both years. 
Therefore, the better results must bo due to improved details in the treatment, such 
as intra-abdominal application of .sulfonamides, promi)t use of the Hillcr-Abbott 
tube, transfusion of plasma and blood, and sulfonamides by mouth and parcnterally. 

The importance of early diagnosis of peritonitis and of early intervention, which 
should bo minimal, must be hopf in mind. Before closing the abdomen an adequate 
amount of sulfanilamide must bo placed in the cavity, especially in the cul-de-sac of 
Douglas. This is one of the most important factors in succe.e.sful treatment. In ad- 
dition, uninterrupted and periodic new do.«es of the drug must be given orally or 
parcnterally. The Miller-Abbotl tube is u.scd to combat paralytic ileus, and the 
author has found it the decisive element in the improvement of some patients. It 
should be introduced early and by experienced persons. 'J'r:insfusions of plasma 
are better than those of blood to combat shock. If blood must be used, transfusions 
must be small and repeated. 3’he patient must be given large amounts of water 
and salt. 

J. P. GRKExninn. 


Gynecology 

Williams, R. H., Weinglass, A. R., and Kay, G. A.; Thiouracil Storage in the 

Thyroid as Affected by Thyrotropic Hormone and Potassiiun Iodide, Am. J. ir. 

Sc. 207; 701, 1944. 

Thiouracil has recently been used in the treatment of thyrotoxicosis. It leads to 
a fall in the basal oxygen consumption to normal levels witli an :issociated clinical 
improvement, and a decrease in the protein-bound iodine content of the plasma. The 
effectiveness of this drug in inducing thc.se changes is due to its inhibitory action on 
the production of the thyroid hormone. 

In order to determine the quantity of thiouracil stored in the thyroid, five series 
of guinea pigs were given thiouracil either alone or in combination with thyro- 
tropic hormone and potassium iodide, for varying periods of time. The thyrotropic 
hormone was administered in order to .stimulate thyrotoxicosis, and the iodide in 
order to reproduce the treatment of the thyrotoxic patient fir.st with iodide and then 
thiouracil. Tliiouracil was found to be more concentrated in the thyroid of animals 
receiving no th,vrotropic hormone than in those receiving tlie hormone. However, 
those animals receiving iodide in conjunction witli thiouracil and thyrotropic hor- 
mone showed a greater concentration of the thiouracil in the thyroid than either of 
the other two groups. The authors conclude tiiat thyrotropic hormone given with 
thiouracil is much more goitrogenic in guinea pigs than is thiouracil alone. The 
thyrotropic hormone tends to decrca.‘-e the amount of thiouracil stored in the thyroid 
while potassium iodide greatly increases the quantity stored. 


FUANK SPIEIiirAN. 
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Arana, Vicente Mugica: Considerations on the Pathogenesis and Diagnosis of 

Genital Tuherculosis, Toko-Ginecl. PracHca 3: 43, 1944. ' 

The author discusses tuberculosis localized in the tubes and the uterus. 

The tubes may be infected by the circulatory and Ij’mphatic routes and by con- 
tiguity. In recent and superficial infection, the tube is reddened, the fimbriae are 
infiltrated; but the most typical lesion is found in the serosa in the form of small 
tubercles. The chronic process assumes the form of hydrosalpinx or pyosalpinx, 
often bilateral and mobile because of lack of adhesions. The symptoms vary. 

The uterus is one of the most frequent sites of tuberculo.ms of the genital ap- 
paratus, being involved in aO per cent of the cases. Tlie disease is secondary. 

Lesions of the cervix are rare and may pre.sent the aspect of endocervicitis or of 
tuberculous ulcer of its vaginal portion. The posterior aspect of the cervix is more 
often involved than the anterior. 

In general, uterine tuberculosis may occur at any age but it is more common 
during the period of genit.al activit}'. Symptoms vary: besides small hemorrhages 
and general symptoms secondary to salpingitis and peritonitis which nearly always 
coexist, there is storilitj’, 5 per cent of which is due to uterine tuberculosis. 

To discover genital tuberculosis, except in case of external lesions, it is necessary 
to think of it, because symptoms which permit making the diagnosis are rarely en- 
countered. Because early tuberculosis of the genitalia is secondary, careful ques- 
tioning nearly always discloses the primary focus. In clear-cut cases of active pri- 
marj’ lesion, the presence of exudate in the peritoneal cavity, bilateral pelvic masses 
with little pain and with exacerbations, evening temperature, relativeh' low leuco- 
cytosis and sedimentation rate which does not correspond to the process found 
should arouse suspicion of tuberculous etiology of the tubal proce.<s, especially when 
these S3-mptoms occur in a virgin. 

The best method to establish the diagnosis of uterine tuberculosis is from the 
material obtained bj' curettage, part being reserved for histologic examination and 
.part for animal inoculation. Prognosis is serious as to function but benign as to 
life. The onlj’ active treatment is ultraviolet irradiation which gives satisfactory 
results. Hj'giene and diet must receive consideration. Roentgen rays in small doses 
maj' be used in inoperable cases and in tho.se rebellious to phj’siotherapeutic treat- 
ment. 

J. P. Gkeenhili,. 

Duran, Alfredo: Spontaneous Amputation of Ovarian Tumors, Bob Soc. chilena de 

obst. y ginec. 8: 329, 3943. 

The author describes three cases which occurred among 172 patients with benign 
tumor of the ovary ho.^pitalized during the past eight j'ears, an incidence of 3.7 per 
cent. The three cases included two c.ystic teratomas and one fibroma. An acute 
abdominal picture, which corresponded to torsion of the pedicle that caused the 
amputation, was pre.sent in two patients and during the course of a pregnancy’ 
eighteen months previously’ in the third. In all three, the amputated tumors had 
not undergone any changes because they had acquired important new vascular con- 
nections. 

Ovarian tumors which undergo torsion are usually' those of average size. Preg- 
nancy favors torsion. Prom the clinical point of view it must be remembered that 
absence of adnexae on one side is not always congenital but may’ be due to torsion. 
Amputation sometimes occurs without symptoms. Once detached, the tumor may 
undergo resorption or remain in the abdominal cavity’. Resorption is rare and occurs 
especially with cystic tumors. When the amputated tumor persists in the abdomen, 
it may be found on the large omentum or broad ligament, in the cul-de-sac of 
Douglas or the ileocecal region. If nutrition is insufficient in the new localization, 
regi'essive changes occur in the tumor (calcification, etc.;. When the tumor becomes 
adherent to neighboring part.s, new vessels are formed and it may’ persist indefinitely 
and even increase in volume. Ovarian dermoid cysts are those which are detached 
most easily’. In rare cases the detached tumor has presented tuberculous infection 
or carcinomatous degeneration. 


J. P. Greenhill. 
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Gynecologic Operations 

Schneider, Nicholas A.: A New Operation for Shortening the Round Ligaments, 

South. M. .T. 37: 434, 1944. 

The author reports a new inctliod of .shortening tlie round ligaments in tlie cor- 
rection of uterine di.splacemcnl. A longitudinal incision is made along the round 
ligament .and parallel to it. Flaps of the j)Critoneum .are dissected hack, exposing 
the ligament itself. The ligament is cut transversely and the proximal end ligated 
and carried along the distal portion of the ligament and tied to it where it emerges 
from the inguinal canal. In like manner the cut end of the distal portion is ad- 
vanced along the proximal portion of the ligament and attached near the cornua. 
Tlie ligaments then may be sutured together in their mid-portion. The peritoneum 
is closed over the shortened ligament. 

Tlie author recommends this operation on the basis of: (1) ease of performance, 
(2) preservation of normal anatomy, (3) less likelihood of intestinal complications, 
and (4) compatibility with pregnancy. Drawings describing the technique are pre- 
sented. 

WiM.iAxt Bickkrs. 

Harrell, William B., and Estevez, Rafael: Indications for Pelvioscopy in the 

Pemale, South. M. .1. 37: 41.7, 1944. 

The pelvioscope is a diagnostic instrument which may often be .substituted 
for exploratory laparotomy. Congenital defects such as bicornate uterus, ab- 
sence of the pelvic structures, and the determination of se.x in the hermaphrodite 
are positive indications for its use. For obtaining ,a biop.sy of pelvic tumors, dif- 
ferentiation of pelvic endometrio.sis from other pelvic pathology, and the determina- 
tion of the presence or absence of metastases, the instrument is useful. Large 
ovarian cysts can be as'pirated. The difTerentiation between appendicitis and pelvic 
inflammation is made possible. Extrauterine pregnancies may be differentiated from 
other nonoperative pelvic pathology. The authors h.ave recently used a long, dull 
hook for retracting the viscera and thus gaining better exposure. Sterilization by 
cauterization of the uterine cornua through the pelvioscope is possible. Tlie operation 
is done througli a small stab wound with a minimum of trauma and shock. Photo- 
graphs of the in.strument are presented. 

William Biokeks. 

Falk, Henry C.: Cornual Resection for the Treatment of Salpingitis, West. .1. 

Surg. 52: 309, 1944. 

Primary gonorrheal infection of the tubes occurs by direct extension along the 
cervical canal and endometrium. Gonon-hcal endometritis can be demonstrated but 
is rarely diagno.sed because its .symptomatology is overshadowed by the salpingitis. 
The chronic pus tube is the result of repeated infection from the lower genital tract. 
In postabortal infections the bacteria enter the endometrium at the jilacental site 
and invade the p.arametrium b}' w.ay of the lymphatics. Differentiation is made be- 
tween it and gonorrheal infection by the location of the resulting inflammatory 
mas.ses. In both cases the acute infection is managed conservatively. In the chronic, 
recurring salpingitis due to gonorrheal infection, however, surgery is indicated. The 
object of the surgery is to relieve syniptonis and not necessarily to remove all 
pathology. Since the infection is seen in young women, conservation of the gen- 
ital organs is desirable. Therefore, the author reports a study on 1,000 women 
treated by resection of the c.oinual ends of the tubes to prevent recurrence of the 
ascending infection. Clinical cures were reported in 85 per cent. 

WlLLIA.M BICICKHS, 

Bmmert, Frederick V.; Vaginal Hysterectomy, Surg., Gyiiec. and Obst. 79: 277, 

1944. 

The author presents 000 cases of vaginal hy.stcrectomy with a three-year follow- 
up on 502 private patients and a six-iiionth follow-up on 98 ward cases. The 
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operations were done under combined local infiltration and block anesthesia. The 
technique of the operative procedure, whicli is a modification of Dickinson's opera- 
tion, is well illustrated and the various stages described in detail. Briefly, it con- 
sists of a vaginal h 3 -sterectomy, advancement of the bladder above and bejmnd the 
joined stumps of the broad and round ligaments, and finally an anterior and pos- 
terior repair. The results are reported as satisfactory in 87.33 per cent of the cases. 
Kecurrcnces were present in 12.60 per cent and are reported as follows: 



Cases 

!per cent 

Cystoceles 

36 

6.0 

Eectoceles 

28 

4.6 

Enteroceles 

5 

0.83 

Incomplete I'agina 

5 

0.83 

Urethrocele 

2 

0.33 


L. M. Hellmax. 

Borras, Pablo: Myomectomy as Conservative Surgery, Semana med. 61: 1334, 
1944. 

The author uses temporaiy ligation of the uterine arteries and makes an antero- 
posterior lozenge-shaped incision embracing the tumor zone as in fundus resection. 
If necessaiy,' this incision can bo prolonged ; it p-estores normal uterine form when 
the organ is reconstructed. The author cxci.ses a wedge of muscle, conserving the 
mj'operitoneal and m.yoendometrial planes. Then he sutures the mj’omucous flaps, 
obliterates the dead space of the extirpated tis.sue witli a few interrupted sutures, 
and approximates the nyoperitoncal flaps, being careful to adjust them correctly. 

J. P. GnEENHILL. 


Labor, Management, Complications 

Phaneuf, L. E.: Euptured Uterus Following the Spinelli Operation for Inversion 
of the Uterus, Am. J. Surg. 56: 379, 1942. 

The patient was 30 .years old and had had two foiceps deliveries. Ten weeks 
following the termination of her second pregnancj' it was discovered that she was 
sufTering from an inversion of the uterus which the author repaired, performing a 
Spinelli operation. Eeeovcrj' was without incident. She became gravid for the third 
time two j'ears after the operation, and because of the danger of rupture of the 
uterus, the author planned delivery by ce.sarean section well before her expected date 
of confinement. However, three daj's before that date, the patient suddenlj'- .showed 
evidence of an acute abdominal accident, and at operation a rupture of the uterus 
was found for which, following removal of a living fetus, a Porro operation was 
done. Convalescence for both mother and babj' was normal. 

Pathologieallj’’, the rupture was found to have occurred along the line of previous 
incision in the uterus incident to the Spinelli operation. There was degeneration and 
rupturo of the sear with digestion of collagen in tliis area. 

Frank Spieljian. 

Tollefson, Donald G.: Methergine (Synthetic Lysergic Acid Derivative), a New 
Oxytocic, West. J. Surg. 52: 383, 1944. 

Methergine is a sjmthetic ergonovine whose activity on the animal and human 
uterus has been demonstrated. Unlike ergotamine it does not have any inhibiting 
effect upon the adrenaline response of isolated rabbit uteri. No evidence of tox- 
icity has been demonstrated. In 200 patients who had received nembutal and 
scopolamine in amnesic doses during labor, 1 c.c. of methergine was given intra- 
venouslj' as soon as separation of the placenta was in progress. Action of the .oxy- 
tocic was rapid, averaging 48 seconds. Estimation of the blood loss in this series 
was thought to average 9S c.c. During the puei’perium methergine has been given 
in doses of 3 tablets dailj^ and the lochia was noticeablj' reduced. 

The author’s experience with the administi-ation intravenously immediately after 
delivery of the shoulders has not been good. He recommends administration im- 
mediately after spontaneous separation of the placenta has begun. 

WiLLiAjr Bickers. 
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Cooke, B. G.: Sudden Death in Labor, Brit. M, .T. 1: 457, 1944. 

This article consists of a detailed case report with tlic necropsy findings. The 
principal finding and the alleged cause of deatli was a small aorta and evidence of 
status lymphaticus. The author believes such a condition may account for sudden 
death in some cases, especially where there is shock as from a rapid labor, as in this 
instance. 

His search of the literature failed to reveal a similar case. 

Pked L. Ada IK. 


Danforth, W. C.; Test of Labor, Illinois AL J. 86: 00, 1944. 

The author makes a distinction between a “trial labor” and a “te.«t labor.” 
Both are indicated onlj’ in borderline contractions of the pelvic inlet. The im- 
portance of the use of x-raj’ pelvimetry is stressed and the necessitj- of hanng this 
done by those who arc experienced in this method is emphasized. The purpose of 
the trial or test should be solely to determine whether or not the fetal head will 
enter the pelvic inlet. It, of course, has no place in contractures of the pelvic out- 
let. In summary, the author states ‘^'lest labor must not be regarded as a substitute 
for careful prenatal study of any possible disproportion. There is never an ex- 
cuse for clinical laziness, and most cases in which disproportion of any extent exi.«ts 
may be detected before labor begins. This makes it possible to use the abdominal 
delivery at the time of gi-eatest safety, that is, as an elective operation. If a trial 
is to be had, the birth canal must be pre.servcd from all contamination, and, in par- 
ticular, no attempt at delivery from below .«hould be made.” 

Fred L. Adair. 

Roberts, Paul C.; The Use of Methergine (Synthetic Ergonovine) in the Third 

Stage of Labor, West. J. Surg, 52: 380, 1944. 

Alethergine, a new synthetic ergonovine, was administered subcutaneously to 20 
cases and intravenously to 34 cases immediately after delivery of the baby. The dose 
was 1 C.C., which contained the drug. Careful attention was ^ven to 

blood loss, reaction time, and duration of the third stage of labor. To measure the 
volume of blood loss, an oil silk drape was clipped above tlie episiotomy incision 
and carried to a clean receptacle, thereby forming a trough for the collection of 
uterine blood. The average blood loss in the methergine series was 181 c.c. and in 
the control series 247 c.c. The author has previously reported no reduction in blood 
loss following ergonovine administration. However, this can bo explained b.v the 
improved technique now used for the management of the third stage. This includes 
immediate expression of the placenta when the first contraction is felt following 
intravenous medication and prompt uterine massage. 

Duration of the third stage was shorter in the metliergine series than in those pa- 
tients receiving ergonovine. In 82 per cent tlie third .stage was five minutes or less. 
The author advises manual removal of the placenta in those cases which have not 
delivered the placenta within twenty minutes. The reaction time following intra- 
venous administration was thirty seconds. It differed from the ergonovine reaction 
in that the first contraction was very Iiard, and this contracted state persisted for 
several hours. It is emphasized that the incidence of retained placenta can be 
greatly reduced if exprcs.sion of the placenta is accomplished witliin a few minutes 
after injection. 

William Bicker.s. 

McIntyre, W. Keverall: Injection of the Umbilical Vein to Prevent Postpartum 

Hemorrhage, AI. J. Australia 2: 113, 1944. 

The .author has used this procedure in about 159 cases, and is convinced of its 
value, not only as a method of separation and delivery of a retained placenta, but 
more particularly as a method of preventing or minimizing postpartum hemorrhage. 
The autlior uses this method after any intrauterine manipulation. Tlie procedure 
dimini.riies blood loss and .«hock, shortens the third stage, and flushes out the uterus 
and vagina. The solution must be injected rapidly, and the the solution must be of 



A13RTRACTS 


465 


such temperature that it reaches tlie uterus at about 115° to 120° P. At least a 
pint of hot normal saline solution should be injected, as tlie response usually begins 
when this amount has been reached. 

William Berman. 


The Newborn 

Macklin, Madge Thurlow: Erythroblastosis Fetalis: A Proposed Definition and 

Clarification of the Term, Am. .T. Dis. Child. 67: 445, 1044. 

The author defines erythroblastosis as a condition in which the blood of the 
fetus exhibits immature cells of the eiythrocj-tic series which' are not normal either 
as to type or as to quantity for the stage of development of the fetus. 

This condition may be elicited by numerous factors, may or may not be accom- 
panied with hemolysis, and maj' or maj- not be accompanied with extramedullary 
hemopoiesis. It includes hemolytic disease of the newborn as well as erythroblastosis 
due to factors other than hemolysis. When it is due to antigen-antibody reaction 
there will be hemolysis, with accumulation of iron in the fetal liver, and there will 
usually be persistent extramedullary hemopoiesis. This form of erythroblastosis is 
hemob’tic disease of the newborn. In the majorit}' of instances the hemolysis ap- 
pears to be due to the Eh factor complex. 

Factors such as ano.xemia cause erythroblastosis as here defined, but not hemolysis. 

A tentative explanation of the failure to find antibodies in the blood of the moth- 
ers of some fetuses showing erjlhroblastosis is advanced, based upon a supposed 
immaturity of the antigen as it exists in the immature red cell, with a correspond- 
ing specificity of the antibody for this particular antigen. 

Another possible explanation is based on the recently discovered fact that there 
are at least six different Eh factors. Preparations of only the two commoner types 
of antigen are employed in the usual tests. 

James P. Marr. 

Sievers, Jerome J., Knott, Leslie W., and Soloway, Herman M.: Penicillin in the 

Treatment of Ophthalmia Neonatorum, J. A. M. A. 125: 690, 1944. 

The authors report the treatment with penicillin of eight cases of ophthalmia 
neonatorum. They started with 10,000 units of penicillin every three hours for a 
total of six doses. At fir.st this was found to be inadequate, and was later changed 
so that the dosage was adjusted individually for each case. All except two of the 
eases responded to therapj' within twenty-four houi-s, as manifested by subsidence of 
active inflammation. In the six cases that responded to the specific therapy, clinical 
recovery occurred in from three to six days with complete absence of purulent dis- 
charge, chemosis, and injection. The disappearance of specific organisms in smears 
and cultures was noted in from nine to twenty-four hours after beginning treatment 
with penicillin. One case developed an urticarial rash after the third injection of 
penicillin. The criteria of cure were (1) absence of clinical activity, (2) three nega- 
tive smears of gram-negative intracellular diplococci, and (3) three negative cultures 
for gonococci. 


William Berman. 
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American Board of Obstetrics and Gynecology, Inc. 

• Examinations 

The next written examination and review of case historicH (Part I) for all candidates 
will be held in various cities of the United States and Canada on Saturday, Feb. 2, 194(5, at 
2:00 p.xr. Candidates who sueee.ssfully complete the Part I examination proceed auto- 
matically to the Part II examination held later in the year. All applications must be in the 
office of the Secretary by Nov. 1, 1945. 

All candidates are now required to be out of medical school eight years, and in that 
time they must have comideted an approved one-year internship and at least three years of 
approved special formal training, or its equivalent b^- the precep.tor.«hip method under a recog- 
nized obstetrician-gjmecologist or a diplomatc of this Board, in the seven years following the 
intern year. This Board’s requirements for, internships and special training are .similar to 
those of the American Idedieal Association, since the Board and tlie American iledical Associa- 
tion are at present cooperating in a survej’ of acceptable institutions. 

A number of changes in Board regulations and requirements were put into effiect at the 
Board’s last annual meeting held in .Tune, 1945. These were designed to aid civilians as well 
as candidates in the Service and have been incorporated in the' Bulletin of the Board, copy 
of M'hich may be obtained from the Secretary’s Office, 1015 Highland Building, Pittsburgh (5, 
Pennsylvania. 

All candidates are required to take the Part I examination which consists of a written 
examination and the submission of twenty-five ca.se history abstract.s, and the Part II exam- 
ination which consists of an oral-clinical and pathology e.xamination. The Part I c-xamination 
will be arranged so that the candidate may take it at or near his place of residence, while the 
Part II examination will be held late in May, 194G, or early June, 1946, in that city nearest 
to the largest group of candidates. Time and place of this latter will be announced later. 

For further information and application blanks, address Dr. Paul Titus, Secretary, 1015 
Highland Building, Pittsburgh 6, Pennsylvania. 

Paul Titl's, M.D. 


Announcement 

Twenty-Fifth Anniversary Issue 

The editors and publishers of the JoruxAi, are preparing a special number to com- 
memorate the completion of a quarter of a century of uninterrupted publication. This will 
appear in December. 
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Venous Ligation in Obstetrics 

To the Editor: 

Tlie present wave of enthusiasm for propliylactic venous ligation promises to reacli 
alarming proportions, especially in certain quarters. Tlie time has come to introduce a note 
of caution regarding its obstetric application. 

Eecently, the writer witnessed bilateral femoral vein ligation in an apparently normal 
24-year-old primipara four days post partum. At tlie time of , operation, no clot could be 
aspirated from the riglit side. The left vein was tied without effort to establish presence or 
absence of thrombus. Immediately post partum, tlie patient, wlio was delivered by a member 
of the visiting staff, complained of difficulty turning in bed and of pain in the right leg. She 
was more comfortable in the erect position, and daily the ability to move improved and the 
leg pain diminished. There was definite pain over botli sacroiliac joints posteriorlj-, and over 
the symphy.sis pubis. On the evening of the third day, an isolated “spike” to 101.0° F. 
occurred in the temperature curve. Tliis fever lasted less than eight hours, and when the 
decision to ligate veins was made, the temperature was 99.0° F. and the pulse rate SO beats 
a minute. So far as the writer can ascertain, the motivating factor in the decision to 
operate was pain in the calf of tlie right leg on dorsifle.vion of the foot (Homan’s sign). 
The day following operation, the temperature was 101.2° F. but returned to normal on the 
second postoperative day. On the third postoperative, and the seventh postpartum day, 'a 
febrile reaction began, lasted six days, and three times the temperature curve reached a peak 
of 102.0° F. The patient complained of numbne.ss in both legs and there was tenderness, 
swelling, and redness, especially on the right. At lea.st twice during the course of this febrile 
illness the patient experienced definite chills. Saphenous vein ligation was refused by the 
patient, who was discharged in a wheel chair on the fourteenth postpartum day. Both legs 
were considerably swollen six weeks post partum. 

‘ ‘ Phlebothrombosis ” or “ bland ’ ’ thrombosis tends to occur in patients over 40 years 
of age, especially after prolonged bed rest. In addition to pain in the calf of the leg, an 
ascending “step ladder” pulse and Homan’s sign represent the principal diagnostic points. 
Phlebography, once popular, is employed less and le.ss as a diagnostic measure. All writers 
set considerable store by Homan’s sign. Allen states unequivocally that a positive Homan’s 
sign is “pathognomonic when present” and that “if discomfort in the calf muscles or the 
popliteal space is experienced during tliis maneuver, one can he sure [italics mine] that deep 
venous thrombosis exists.” Having elicited a positive Homan’s sign some montlis ago in a 
pregnant woman wlio spent the previous day refinishing file floor of her apartment, I am in- 
clined to believe tliat sore muscles may occur without necessitating a diagnosis of “bland” 
thrombosis. 

Since all writers emphasize tliat “bland” thrombosis sliows a definite predilection for 
tlie upper age groups (Allen’s series of 202 patients sliowed 81 per cent over 40 years of age), 
and since I could not remember a .single deatli from embolus as a sole cause in the University 
of Iowa serie.s, it was decided to collect some information concerning tlie incidence of 
fatality from embolus in obstetric practice. Letters were written to the chiefs of representa- 
tive clinics in various parts of the United States. Tlieir replies were generous and prompt, 
and data supplied are listed in tlie accompanying table. 

From these figures, it is apparent that the chance any pregnant woman will die from 
embolus is 1 in 7,101. If we consider only obstetric patients whose puerperal courses were 
relatively normal, and exclude histories where there were complicating factors contributory to, 
or productive of, death, we find only four fatalities from embolus among l.S9,54G patient.s, or 
1 in .34,886! In other words, the uncomplicated obstetric patient stands onlj' one chance in 
almost 35,000 of embolic death from bland thrombosis. Stated differently, phlebothrombosis 
is virtually nonexistent among relatively normal puerperal women. 

In the light of such figures, it is difficult to believe that prophjdactic venous ligation 
will save the lives of many obstetric patients. In fact, the patient will experience far greater 
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1 PATAU EMBOIAi.S 

INSTITUTION 

PATIENT.S 

(NUMIIER) 

TOTAU 

NtUMBEtt 

NON.MOKBII) PUER- 
PEr:iU.M NO 
ANTECEDENT 

CO JJPUl CATION 

St. Louis University Hospitals 
(Vogt) 

Los Angeles Countj' Hospital 
(Hanley) 

lo,0f)5 

3 

* 

4(),.'19.'5 

0 

* 

St. Vincent’s Hospital (L. A.) 
(Hanley) 

12,000 

0 


Chicago Lying-in 
(Dieckmann) 

45,000 

0 

o 

ft 

Margaret Hague 
( Cosgrove) 

78,540 

13 

1 

University of Iowa 
(Plass) 

10,000 

2 

0 

Totals 

2];{,o:{o 

30 

4 


* Figures not available. 


danger from tlie ane.stlictk; and tlie operation than she will ever incur from plilchotlirombosis. 
The obstetric patient, by and large, i.« a young woman. 'J’lierc i.s a growing tendency to get her 
out of bed early in the i)uerperiuni. The two chief causes of bland thrombo.sis, or phlebo- 
thrombosis, age and inactivity, arc not commonly pre.^ent in the ob.stetric patient. 

. There is no doubt that prophylactic venous ligation has a jdacc in surgery and in 
geriatrics. I do not believe it has a place in routine ob.stetric practice. Enthusiasm for the 
new .should not cause us to jettison the accumulated wisdom of the jjast. 

(Signed) Wiuaam F. Mexoeiit. M.D. 

2211 Oak Lawx Avenpe 
Dali.as 4, Te.vas 








ROSTER OF AMERICAN OBSTETRICAL AND GYNECOLOGICAL 

SOCIETIES- 

(Appears in January, April, July, October) 

American Gynecological Society. (1876) President, Edward A, Schumann, Phila- 
delphia, Pa. Secretary, Howard C. Taylor, Jr. 842 Park Ave., Hew York, H. Y. 
Annual meeting cancelled. 

American Association of Obstetricians, Gynecologists and Abdominal Surgeons. 
(1888) President, Lewis F. Smead, Toledo, Ohio. Secretary, James E. Bloss, 
418-llth Street, Huntington, W. Va. Annual meeting Hot Springs, Va., Sept. 
1944. 

Central Association of Obstetricians and Gynecologists. (1929) President, Jolm 
H. Moore, Grand Forks, N. D. Secretary-Treasurer, W. F. Mengert, Dallas, Tex. 
Annual meeting not announced. 

South Atlantic Association of Obstetricians and Gynecologists. (1938) Presi- 
dent Oren Moore, Charlotte, H. C. Secretary, T. J. Williams, University, Va. 
Annual meeting cancelled. 

A. M. A. Section on Obstetrics and Gsmecology. Chairman, Philip F. Williams, 
Philadelphia, Pa. Secretary,' William Mengert, 2211 Oak Lawn Ave., Dallax Tex. 
Meeting cancelled. 

Hew York Obstetrical Society. (1863) President, E. A. Hurd. Secretary, 
E. G. Douglas, 530 East 70th St., New York City. Second Tuesday, from Octo- 
ber to May, Yale Club. 

Obstetrical Society ' of Philadelphia. (1868) President, Charles A. Belmey 
Secretary, John B. Montgomery, Pro tern, 1930 Chestnut St., Philadelphia, Pa 
First Thursday, from October to May. 

Chicago Gynecological Society. (1878) President, James E. Fitzgerald. Secre- 
tary, Herbert E. Schmitz, 25 East Washington Ave., Chicago, HI. Third Friday, 
from October to June, Hotel Knickerbocker. 

BrooklsTi Gynecological Society. (1890) President Chas W. Mueller. Secretary, 
William T. Daily, 142 Joralemon St., Brookljm, N. Y. First Friday, from October 
to May, Kings County Medical Society, 1313 Bedford Ave., Brooklyn, N. Y. 
Baltimore Obstetrical and Gynecological Society. (1929) President, Lawrence 
Wharton. Secretary-Treasurer, John W. Haws, 9 E. Chase St., Baltimore, Md. 
Meets quarterly at Maryland Chirurgical Faculty Bldg. 

Cincinnati Obstetrical Society. President, Edward Friedman. Secretary, Carroll 
J. Fairo, Cincinnati, Ohio. Third Thursday of each month. 

Louisville Obstetrical and Gynecological Society. President, Layman A. Gray. 
Secretary, E. P. Solomon, Hegburn Bldg., Louisville, Ky. Fourth Monday, from 
September to May, Brown Hotel. 

Portland Society of Obstetrics and Gjmecology. President, Charles Hunt. Secre- 
tary-Treasurer, Karl H. Martzlolf, 808 Medical Dental Bldg., Portland, Ore. Last 
Wednesday of each month. 

Pittsburgh Obstetrical and Gynecological Society. (1934) President, James 
S. Taylor. Secretary, Joseph A. Hepp, 121 University Place, Pittsburgh, Pa. 
First Monday of October, December, February, April, and June. 

Obstetrical Society of Boston. (1861) President, George Van S. Smith. Secre- 
tary, Paul A. Younge, 101 Bay State Eoad, Boston, Mass. Third Tuesday, 
October to April, Harvard Club. 

New England Obstetrical and Gynecological Society. (1929) President, Eoy J. 
Hefferman, Brookline, Mass. Secretary, Fred J. Lynch, 475 Commonwealth 
Ave., Boston, Mass. ^Meetings held in May and December. 

Pacific Coast Obstetrical and Gjuiecological Society. (1931) President, Goodrich 
C. SchaulTer. Secretary-Treasurer, William Benbow Thompson, 6253 Hollywood 
Blvd., Los Angeles, Calif. 

Washington Gynecological Society. (1933) President, James E. Costello. Secre- 
tary, Geo. J. Ellis, 1150 Connecticut Are., N.W., Washington, D. C., Fourth Sat- 
urday, October to klaj^ 

•Changes, oinis&ion.s, and corrections should be addressed to the Kditor of the 
JounxAL. The number after the name is the year of founding. 
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New Orleans Obstetrical and Gsmecological Society. (1924) President, E. L. 
Zander. Secretary, R. A. Grasser, 2700 Napoleon Ave., New Orleans, La. Meet- 
ings held every other month. 

St. Louis Gynecological Society. (1924) President, S. A. Weintraub. Secretary, 
Joseph A. Hardy, Jr., 4952 Maryland Ave., St. Louis, Mo. Meetings second 
Thursday, October, December, February, and April. 

San Francisco Gynecological Society, (1929) President, Albert Vollmer. Secre- 
tary, Daniel G. Morton, University of California llo.spital, .San Franci.“eo, Calif. 
Eegular meetings held .second Friday in month from October fo April, University 
Club, San Francisco, or Claremont Country Club, Oakland, Calif. 

Texas Association of Obstetricians and Gynecologists. (1930) President, T. F. 

Bunkley. Secretary, J. Mclver, 714 kfedical Arts Bldg., Dallas, Tei. 

Michigan Society of Obstetricians and Gynecologists. (1924) (Formerly the De- 
troit Obstetrical and Gynecological Society.) President, Robert B. Kennedy. 
Secretary, !Milo R. White, 2799 W. Grand Blvd., Detroit, Mich. ^Meetings fir.^t 
Tuesday of each month from October to May (inclusive). 

Obstetric Society of Syracuse Hospitals. (1938) President, Edward C. Hughes. 
Secretary, Nathan N. Cohen, 713 E. Genesee St., Syracuse, N, Y. Meets second 
Tuesday of September, November, January^, March, and May. .Suspended for 
the duration. 

Alabama Association of Obstetricians and Gynecologists. President, J, M. Weldon, 
Mobile, Ala. Secretary, Eva F. Dodge, Montgomery, Ala. 

San Antonio Obstetric Society. President, I. T. Cutter. Secretary, S. Foster 
Moore, Jr., San Antonio, Tex. Meetings held first Tuesday of each month at 
Gunter Hotel. 

Seattle Gynecological Society. (1941) President, Gerhard Ahnquist. Secretary, 
Roger E, Stewart, Stimson Bldg., .Seattle, Wash. Meetings held on third Wed- 
nesday of each month. 

Denver Obstetrical and Gynecological Society. (1942) Secretary, Emmett A, 
Mechler, 1612 Tremont St., Denver, Colo. .Suspended during war. 

Wisconsin Society of Obstetrics and Gymecology. (1940) President, Boland S. 
Cron. Secretary, Robert E. McDonald, 425 E. Wisconsin Ave., Milwaukee, Wis. 
Meetings held in May and October. 

San Diego Gynecological Society. (1937) President, Geo. D. Huff. Secretary, 

D. Dalton Deeds, 2001 Fourth Ave., San Diego, Calif. Meetings held on the last 
Wednesday of each month. 

North Dakota Society of Obstetrics and Gynecology. (1938) President, Ralph 

E. Leigh, Grand Forks. Secretary, G. Wilson Hunter, 807 Broadway, Fargo, 

N. D. 

Virginia Obstetrical and Gynecological Society. (1936) President, A. L. Carson, 
Jr. Secretary, L. L. .Schamburger, 628 State Office Bldg., Richmond, Va. Next 
meeting not announced. 

Columbus Obstetrical and Gynecological Society. (1944) President, Sylve.«ter 
Goodman. Secretary, Zeph .T. R. Hollenbeck, 9 Buttles Ave., Columbus, Ohio. 
Meetings held last Wednesday of each month. 

Nassau Obstetrical Society. (1944) President, Arthur C. Martin. Secretary, 
William S. C. Dolan, 2870 Northern Blvd., Manhasset, N. T. Meetings, bi- 
monthly from October to May. 

Bronx Gynecological and Obstetrical Society. (1924) President, Jacob Clahr. 
Secretary-Treasurer, J. Irving Kushner, 1840 Grand Concourse, New York, N. Y. 
Meetings, fourth Monday monthly from October to May. 

Washington State Obstetrical Society. (1936) President, John H. Fiorino 
Everett. Secretary, H. H. Skinner, Yakima. Meetings, first Saturday of April 
and October. 

Kansas City Obstetrical and Gynecological Society. (1922) President, J. Milton 
Singleton. Secretary, Richard C. Helman. Meetings, third Thursdays, Septem- 
ber, November, January, March, and May, University Club. 

Los Angeles Obstetrical and Gynecological Society. (1914) President, George E. 

Judd. Secretary, Carl E. Krugraeier, 2200 IVest Third .Street, Los Angele.s, Calif- 
North Carolina Obstetrical and Gynecological Society, (1932) President, Frank 
Locke, Winston-Salem. Secretary, Wallace B. Bradford, Charlotte, N. C. Meet- 
ings semiannually. 
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PLACENTAL SENESCENCE AND THE ONSET OF LABOR- 

Howard Stephen Mandel, M.D., Samuel Grape, Ph.D., and 
Ada M. Graff, A.B., New York, N. Y. 

(From the Department of Obstetrics and Gyjiecology, and the Department of Biochemistry, 
College of Physici-ans and Surgeons, Columbia University ; and 
The Sloane Hospital for Womai) 

T he forces which initiate labor are completely unloiown. Speculation 
couples the onset of labor with numerous factors, hormonal and otherwise, 
among them senescence of the placenta. The nine-month life span of the 
placenta may be merely coexistent with the period of gestation, or conceivably, 
may be inextricably interwoven with the timing and causation of the onset of 
labor. 

On histological evidence, Grosser, Young, Bartholomew and Colvin, Eden, 
Fraser, Williams, Tenney and Parker, and others have concluded that the 
placenta is a senile organ at term. Yet, according to Smith and Smith, Cohen, 
Marrian and Watson, Probstner, and others, the amounts of estrogen and 
progesterone, presumably produced by the placenta, reach their highest levels 
at term. Is this apparent increase in functional activity consistent with the 
histological picture of increased fibrosis of tlie villi, fibrin deposition, infarct 
formation, endarteritis, and loss of the Langhans ’ cell layer ? 

By the use of chemical methods, previous workers have found it possible 
to correlate the morphologic picture and phj'siologic activity of any living 
tissue with its chronological age (See Cowdry). Robertson, studying the 
general problems of growth and age, observed that the nucleocytoplasmic ratio 
altered with the age and rate of growth of various tissues. Pui’thermore, this 
ratio consistently diminished with age, but most rapidly in the earliest stages 
of growth. Heulin confirmed this in plants, Le Breton and Schaeffer in chick 
embryos, Graff in guinea pig embiyos. Thus, according to Le Breton and 
Schaeffer : 

♦This paper Is part of a dissertation submitted by H. S. Mandel, M.D., in partial fulfill- 
ment of the requirements for the degree of Doctor of Medical Science. 


Note: The Editors accept no responsibility for tlie views and statements of authors 
as published in their ' ' Original Communications. ’ ’ 
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DAYS OK DRVKDOI’MnXT OK 

cjiick: kmi!i:vo 
8 
10 
13 
IG 
20 


CHRMICAI, NUCLEOKDASMATJG 
RATIO 

10.7 

8.8 

0.03 

4.9 

3.5 


Similar curves Avere derived by all authors. It Y'as found also by both 
Robert.son and Graff that sjieeific tissues at stated ages have characteristic 
NCR’s. Histologically, the NCR is defined as the ratio of volume of nucleus 
to the volume of cj’toplasm; it may be approximated by measurement of rela- 
tive cro.ss-section area (Conklin). Chemically, we may define the NCR, per- 
haps with greater precision, as the ratio of active nuclear mass, chromatin 
ma.ss, to total cytoplasmic mass. In practice, the cytoplasmic mass is measured 
by its protein nitrogen conteni ; nuclear mass by its purine content, because 
purine is a definite stoichiomelric constilucnl of the chromatin. Expre.ssed 
mathematically"^ : 

Purine Nitrogen 

Total Nitrogen - Purine Nitrogen 


Since the NCR decreases from youth, the period of greate.st nuclear and 
cytoplasmic activity and growth, to old age, it is po.ssible to determine the 
“functional” age of a tissue by measuring its NCR. Speculating on the 
general problem of the onset of labor, Danforth and Ivy suggested that a rela- 
tion might exist between the age and the NCR of the placenta, and that the 
NCR might have some bearing on the onset of labor. 

This paper reports first on our inve.stigation of the hypothetical correla- 
tion between the chronological age of the placenta and its NCR during its life 
expectancj’- of nine months; second, on our inquiiy into the possible relation 
between the “functional” age of the placenta as expre.ssed by its NCR, and the 
onset of labor ; and third, on our effoils to determine what if any related factors 
accelerate or retard both the aging procc.ss and the onset of labor. 

The material .studied consi.sled of human placentas collected from the 
delivery and operating rooms of the Sloane Ho.spital for Women. A serie.s of 
placentas were obtained from noi-mal patients with varying lengths of labor; 
toxemic patientsf and those with missed abortions or stillbirths; patients who 
did not undergo labor but were sub.ieeted to cesarean section, hysterotomy, or 
therapeutic abortion ; and patients who were three or moi-e weeks overdue. To 
date, over 1S5 placentas have been collected. 
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fMild toxemias are liere defined as those cases in wliich there were two or more bloo< 
nreccure ep-vation.s of 130/00 or over during pregnancy, wiUi or ivithout iilbuminuna, exc^ 
plve v-eiglit gain, or edema, but rvitli pymptomatologj- of In.-ufTielent seventy 

hitaliration Tlie severe tnxernia.“ were cla.«-Kifie(J us pre-eclamptic .and were almost fnwiriab > 
hospitalized prior to tiie onset of labor. No eclamptic.c were included in this studj. 
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The NCR was measured chemically by the method of Graff and jMaculla. 
This method involves hydrolysis of a representative sample of tissue and the 
subsequent estimation of total nitrogen in one aliquot, and purine nitrogen 
in another suitaljle aliquot portion of the hydrolysate. Analyses were carried 
out in duplicate whenever possible, and values discrepant by more than 2 per 
cent were discarded. Therefore, all values herein reported have an analytical 
error of less than 5 per cent. The preliminary preparation of a representative 
sample occasioned some difficulty and considerable uncertainty. As is well 
known, there is a sharp increase in the activity of nucleoclastie enzjmies im- 
mediatelj’- following the death of any tissue. The possible loss of purines, re- 
flected as decreased NCR, was minimized by prompt preparation of the specimen 
immediately after delivery, and early refrigeration. Since it is possible to 
prepare high molecular weigiit fibrous dcsoxyribonucleoprotein as late as one 
hour after delivery, we feel that an 3 ^ errors from this cause are of negligible 
though incalculable magnitude. However, we exhibit evidence later herein 
that autobvtie losses can be verv large indeed when death in situ precedes 
handling bj’’ many hours, weeks, or even months, as, for example, in missed 
abortions. 

Errors of considerable magnitude are also introduced bj^ virtue of the 
fact that the placenta is a highty vascular organ, and retains large volumes of 
blood after deliverv. The amounts of" blood retained vaiy greatl}'- depending 
upon the age of the placenta, length of labor, and methods of deliveiy. Heat 
coagulation and filtration were found to be eumbei’some and the results incon- 
stant because of retained blood. Search for a correction factor (e.g., iron 
determinations) was fruitless, and washing was perforce necessaiy. 

The placenta was placed in approximatelj^ isotonic saline-citrate solution 
immediatety after deliveiy, and dissected so as to remove membranes and obvious 
blood clots. It was then divided in a meat chopper and washed ivith additional 
portions of the saline-citrate solution until the waters coming through a gauze or 
metal strainer ivere but faintlj^ colored. The washing ivas carried out as 
speedity as possible to minimize possible solution and decomposition, no attempt 
being made at thorough washing but rather to accomplish a consistent and 
reproducible degree of washing. A number of anal.vses were carried out for the 
purpose of determining the efficienc.y of this washing method. Eight full-term 
placentas were so treated and the mean NCR of the eight analj'ses was 3.27. 
Pour full-teim intact placentas were perfused immediatel.y after deliveiy with 
citrate-saline solution and jdelded NCR values of 3.23, 3.29, 3.67, and 3.47, 
respectivety, without further treatment. The mean NCR was 3.41. Perfusion 
was necessary to establish the fact that washing did not affect the NCR 
materialty. When a portion of placenta whieh gave 3.47 per cent after per- 
fusion was divided in the meat chopper, again washed in citrate-saline and 
drained three times, a value of 3.45 was found. Upon additional ivashing and 
standing in cold saline-citrate for one hour, another portion of the placenta 
yielded the identical value. The empirical method of washing as given above 
was adopted then on the basis of the foregoing evidence. It was, of course, espe- 
cialty convenient since it permitted similar handling of all placentas. Ruptured 
organs and earty placentas impossible to perfuse could be as easity treated as 
the older, intact ones. 

The estimation of the chronological age of the placenta is uncertain and 
unreliable. A minimum of two and a maximum of four weeks’ error maj’’ be 
automatically assumed to be inherent in our present methods of estimation of the 
beginning and end of pregnanej^. Likewise, the completeness of the dissee- 
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tion introduces a factor of quantitative importance. The membrane.s of any 
placenta are tissues of relatively inactive and sparsely nucleated character. In 
the younger placentas e.specially, in which the membranes occupy a relatively 
larger proportion, lack -of complete dissection will lower the NCR. Thu.s, in 
a nine weeks’ placenta the NCR for membranes and some decidua was 2.66, for 
chorionic villi 6.20. 

For the afore-mentioned reasons, therefore, we have attempted to increase 
the size of each series of placentas so as to produce di.stribution curves of NCR’s 
with statistically significant means. Whenever such distribution curves are 
well graduated and show a normal distribution from the extremes to the mean, 
we may assume that our sampling is accurate and sufficiently large. The dis- 
tributions we obtained are apparent from the curves. Hereafter ive shall 
cite only the mean values in the discussion of data. 

9 

8 



1 2 3 4567 8 9 iO 

CALKHDAR UOinTHS 

Fig. 1. — Aging curv'e. Nuclcocytopla.smic ratio vs. age. 

When the NCR as ordinate is plotted against time as abscissa, the data 
from all viable placentas describe an aging curve (Pig. 1). This curve is an 
hyperbola similar to those previously obtained in other ti.ssue.s by Robert.son, 
Heulin, Le Breton and Schaeffer, and Graff. The original trophoblast is a 
highly active, invasive, rapidly growing, highly nucleated tissue, obviously with 
a theoretical NCR of maximal value. Placentas below three months of age 
approximate 7 per cent; from three to six months the NCR avei’ages 4.6 per cent; 
and from six months to term the value is about 3.6 per cent. 

All complete specimens were weighed after the method of Adair and Tlielander, and a 
curve drawn with the weight as ordinate and age as abscissa. (Fig. 2.) Tlie range was from 
30 grams at three months to over COO grams at term. This corresponds to the generally ac- 
cepted figures in Williams, DeLee, and other obstetric texts. Ehrenberg and Liebenow have 
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stated on the basis of a series of 15 placentas that total weight increased markedly in the first 
seven months of gestation, while dry weight increased even more rapidly. After seven months, 
total weight continues to increase, rvhile dry weight increases little if at all. Wehefritz, in a 
similar study of 13 placents, concluded tliat both total weight and dry weight increased up 
to the eighth month, and but slightly thereafter. Our own figures show a more or less con- 
stant increment of total weight from month to month, thus agreeing with Ehrenberg and 
Liebenow but not with Weliefritz. IVe made no attempt to ascertain dry weights. 

A similar curve was plotted with “total nucleic acid’’ or more specifically, relative 
active chromatin as ordinate and time as abscissa. Eelative active chromatin was computed 
in each case by multiplying the rveight of the placenta in grams by its NCR, and tlie result 
by a constant factor to obtain comparable units. (Fig. 2.) 


900 


800 


705 


o 600 


•tWelgbt In grems 

■:Eelatlve active chromatin —•« 

AtlUssed abortions and stillbirths (a, a. C. ) 
0:i!lssed abortions and stlUblrthoiGms. ) 


I. 


fij 5 05 
> 


400 


“ 3 OC 
c 


■S 3 00 
s 


loo 



C/iLENDjVR 


uoin'HS 


Pig-. 2. — Total weight and NCR. 

Total weight vs. age of viable placentas — solid circles and line. 

Relative active chromatin of viable placentas vs. age — solid squares and broken line. 
Total weight vs. age of missed abortions and stillbirths — open circles. 

Relative active chromatin vs. age of missed abortions and stillbirths — open triangles. 


Both curves correspond to the so-called monomolecular autoeatalytic sigmoid growth 
curve of Robertson, and to the more precisely defined logistic curve of Raymond Pearl — the 
theoretical and statistical curves of growth. 

A mean NCR of 3.27 was obtained from a group of S placentas from patients who had 
undergone normal labor. The mean NCR of a series of 40 placentas from patients subjected 
to cesarean section mthout labor and at the same stage in pregnancy was 3.59. These results 
are suggestive of increased placental aging during labor. (Fig. 3.) 

The mean NCR of 13 placentas from severely toxemic patients was 3.29. We must 
conclude that the severe toxemias do not increase “functional” age of the placenta beyond 
normal limits. (Fig. 3.) 

Placentas from 23 mildly toxemic patients yielded a mean NCR of 3.41. Mild toxemias 
therefore have no effect upon placental age. Further investigation on the toxemias should 
establish this more clearly. (Fig. 3.) 

As regards missed abortions and stillbirths, however, aging is distinctly increased so 
that the NCR approaches the figure for pure infarct (0.24 per cent). The statistical mean is 
2.76 in a series of 10 specimens. The lowest figures were obtained from the most highly or- 
ganized placentas, 
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A mean value of 3.13 ■svas; calculateil from two overdue organ.*?. 

Turning to the onpet of labor, thj.s may occur anywhere ^vithin a wide range of the XCJI, 
specifically from 1.24 through 4.73. It i.s obvious that there i.s no correlation betv.-cen 
" functional” age of the placenta a.s ex'prc.«.<-ed by the NCR, and the onset of labor. 
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Fig. 3. — Di.stribiition paUern.«. Age v.*--. nucleocj'topla.^mic ratios. 

Discussion 

Perhaps the earliest recorded tlieory advanced to explain the onset of labor 
is that of Hippocrate.s, who attributed the onset of labor to the inability of the 
fetus to obtain adequate nutrition after a certain stage of development tNecd' 
ham). The later recognition of the important role of the placenta in fetal nutri- 
tion gave rise to the modern hypothe.sis that placental senescence initiates labor. 
Now, if the NCR is pertinent as a rnea.sure of placental sene.scenee, and if 
placental aging does initiate labor, wc might expect an inflection in the aging 
curve at or about the time of labor. No .sucdi inflection was found to occur. On 
the contrarv*, placental aging is a unifoi-m and gradual proee,ss from the fifth 
month of pregnancy to delivery. Likewi.se, no particular NCR is characteristic 
of the onset of labor. Even the onset of labor at term varies eonsidei-ably, oc- 
cuiTing from 2.62 through 3.67 per cent. Similar variations may he observed 
in any of the other groups of placentas studied. 

At the iiresent time predominant oinnion favors a honnonal expianation 
for the onset of labor fAfarshall, Snyder, Rejniolds, etc.) Since we here confine 
ourselves to the relation between the placenta and labor, it i.s fitting that we 
tuni our attention to those honnone.s apjjarently produced by the placenta. 
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Haiipstein lias found that tlie placenta contains large amounts of acetyl choline, 
greater in the early half of pregnancy than in the latter half. It has been sug- 
gested (Reynolds, Walker and Henderson, Chang and Wong) that its Imown 
oxytocic effect uiion the myometrium may be responsible for the onset of labor. - 
Successful clinical use of aeetj'leholine has been reported by Bell and Playfair, 
and Wong and Chang. Chang and Gaddum however, were unable to discover 
acetylcholine in rabbit placentas. On the other hand, Fontes claims to have 
jirepared strongly oxytocic placental extracts and has found a high concentra- 
tion of an unloiown ox^docic factor in the blood and urine of Avomen in labor. 
His extracts, however, were thermostable and lipoidal in character. Knaus 
and Hofbauer have shown that as term approaehes the uterus becomes in- 
.creasingly irritable and more sensitive to pituitrin and other oxytocics. Rey- 
nolds, Snyder, and others feel that tlie changing levels of progesterone and 
estrogen maj* act synergist ically to cause this increased irritability of the myo- 
metrium. Remiolds holds that the placenta may exert a stabilizing influence 
upon the myometrium, local or endocrine, Avliich declines near term, presumably 
because of placental senescence. 

Furthermore, normal placental age declines from an NCR of S.6 at tAvo 
months to 3.6 at term, a decrease of physiologic and chemical activitj’’ at term 
of about tAA"0-thirds. At the same time, hoAA'eA'-er, total placental Aveight increases 
from 30 to OA’-er 500 grams', an increase of more than 1,600 per cent. EA’-en at a 
lo.AA'er stage of functional activity such an increase in mass aa^ouM more than 
account for the Amunted hormonal production of the placenta. Smith and 
Smith describe a sudden drop in estrogen and progesterone excretion ten or more 
days prior to term. If it is assumed that the placenta is indeed the source of 
these hormones, this decreased excretion might suggest a sudden acceleration 
in the aging process, AAdth concomitantly decreased production. No such ac- 
celeration in aging has been found by us. The possibly increased aging of the 
placenta during labor, on the other hand, may be attributed to placental ischemia 
during pains. Woodbury et al. have measured, the effective maternal arterial 
pressure to the placenta during labor and liaA^e found it to fall almost to zero 
during each uterine contraction. This ischemia and coincident anoxemia pre- 
sumably produce placental damage and aging oA^er the course of time. Theoret- 
ically, this factor Avould be most effective in the longer, least effectNe in the 
shorter labors. Further investigation of this point is in progress. Gibbons has 
speculated upon the manufacture of fetal hormones near term, AAdiieh hormones 
are supposedly oxytocic or act as trigger mechanisms at the time AAdien placental 
senescence presumably loAvers fetal nutrition. We are unable to diseoA^er any 
cause for such loAA^ei*ed nutrition AAdthin the placenta, since its functional capacity 
as measured by the NCR remains most adequate. 

Adair and Thelander have shoAAm that a high coz'relation does exist belAveen 
the Aveight of the placenta and the Aveight of the child. Nevertheless, there is 
on the average ahvays more than enough reserve capacity despite infarction. 
We may briefly compare the Aveights of a fcAv placentas Avith the NCR’s obtained 
(Table II). 

Table II 


WEIGHT (GM.) NCR 


Placenta 4S, labor normal, full-term estimated 499 3.52 

Placenta 50, labor normal, full-term estimated 550 3.31 

Placenta 00, 8 mo., labor, 'no infarcts 470 3.75 

Placenta 63, no labor, full-term estimated 412 2.85 

Placenta 65, no labor, full-term estimated 690 2.98 

Placenta 87, si. labor, ces. 7 mo. 300 4.22 
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It is apparent that no correlation exists between tlie weight of the placenta 
and the NCR. 

We may conclude that we have found no evidence that placental senescence 
as such is directly related to the onset of labor. If anj^ of the afore-mentioned 
hoiTOonal agents do indeed function as the initiating factors in the onset of labor, 
and if they are indeed elaborated by the placenta, the cell types responsible 
for their origin must be relatively few in number, and not demonstrable by our 
procedure, since no sudden change in NCR is produced. 

Browne and Venning, Smith and Smith, Evans et al., and Engle have 
described a transient rise and subsequent fall of chorionic gonadotropin excre- 
tion to a low level after sixty to ninety da3LS of pregnancy. The NCR falls to a 
comparatively low level at four to five months. Since the NCR is a direct' 
measure of the nueleoprotein content of tissues, and since we know from histo- 
logical study (Novak; Schaeffer, quoted by Grosser) that the Langhans’ cells are 
relatively absent after four and one-half months, we suggest the possibility that 
the Langhans’ cell layer is responsible for the production of chorionic gonado- 
tropin. At any rate the curve of decline of the trophoblastic NCR parallels 
the decline of hoimonal excretion, pointing once more to the chorionic villi as 
the source of prolan. Philipp and Huber indirectly, Jones et al. by direct 
tissue culture methods, have alreadj’- proved the choxuon to be respon.sible for 
this hormone. 

We do not find that the toxemias have any unusual effect upon the placenta. 
Others, however, notably Eden, Williams, Young, Bartholomew et al., and 
Tenney and Parker have found gross and histological changes in the placenta 
which they consider pathognomonic of placental senescence and toxemia. 
Bartholomew and Colvin go even farther and suggest that infarct formation with 
adsorption of toxic breakdown products may be responsible for toxemia. 
Specifically, the "high” arginine content of the placenta may give rise to 
autolytie products such as guanidine, which when adsorbed produce toxemia. 
(Minot and Cutler; Titus et al.) Graff and Graff have shovm this argument to 
be untenable, however, since in fact arginine percentages in the placenta are 
approximately the same as in all other tissues. Their results, obtained by newer 
and more accurate methods, discredit the original high figures of Harding and 
Fort, Ehrenberg and Liebenow, and Wehefritz. Graff and Graff also found no 
difference in the arginine content of normal and toxemic placentas at term, 
Krieger, Stander, and Andes have either noted no uniform elevation of blood 
guanidine in the toxemias, or one which foUowed rather than preceded hyper- 
tension. A rise in guanidine is consequently of no etiological significance 
(Dexter and Weiss). Hartman, commenting on one of Bartholomew’s articles, 
made the cogent observation that placental infarcts might be caused by the same 
etiological factor operating to invoke vascular spasm throughout the body in 
toxemias, rather than that the infarcts caused toxemia. 

We have observed no correlation between the number and size of infarcts 
visually estimated and the NCR obtained. Clements and William.s-Stander 
similarly state that no correlation exists between the toxemic state and placental 
infarction. The effect of infarction on the NCR of the placenta maj' be examined 
by the relation : 

X . NCE,„ .f (1 - X) . NCRp, = NCR, 

•where X — fraction of infarct 
NCRib = NCR of infarct 

NGRin ~ NCR of ideal term placenta (no infarcts) 

NCR, = NCR found 
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Thus, in a placenta yielding the value 3.2 per cent, exised infarct was 
found to have an NCE of 0.24. If NCEpi is then assumed to he 3.6 per cent 
(the value of full-term no labor placentas), the amount of infarction is com- 
puted to he 12 per cent, lowering the NCE by approximately 5 per cent. Wil- 
liams, Eden, and others have commented on the knovm enormous reserve func- 
tional capacity of the placenta. If half of the above placenta were infarct, the 
NCE would be 1.72 per cent. A 500-gram placenta, half infarct, with NCE 
1.72 per cent, would have the same functional capacity as a 250-gram placenta 
with NCE of 3.6 per cent and no infarcts. 

Since the gross appearance of the placenta was not sufficiently prognostic as 
regards the NCE, a number of placentas were subjeeted to histological study. 
A low correlation was obtained between the NCE and the degree of fibrosis of 
villi and "sjuieytial degeneration” (Tenney and Parker). This was not always 
true, however, suggesting that the histological picture must varj’' throughout the 
placenta. Thus, referring to Table III, Patient 1, severe pre-eelamptic, the 
Ijlacental histology’- was one of extreme fibrosis, some calcification, and some 
necrosis, the NCE 3.32 — practically normal; as regards Patient 3, pathologic 
report was “normal placenta;” the NCE also 3.32 — again a pre-eelamptic. On 
the other hand. Patient 21, mi.ssed abortion 1^2 months, placental NCE 2.01, 
and a microscopic picture of infarction, fibrosis of villi, endarteritis, and what 
appeared to be syncj’fial degeneration, no Imown toxemia existed. Inspection 
of Table III will furnish many similar examples. 

Table III 


PATIENT 

NCR 

% INFARC- CLINICAL TYPE 

TION 

PATHOLOGIC DESCRIPTION (CALCULATED) 

1 

3.32 

Extreme fibrosis, some calcification, 
some necrosis 

8.3 

Pre-eclampsia 

2 

2.26 

Marked fibrosis and calcification 

39.8 

Pre-eclampsia and still- 
birth 

Pre-eclamp-sia 

3 

3.32 

Normal placenta 

8.3 

4 

3.24 

Normal placenta, slight fibrosis 

10.7 

Cesarean at term 

5 

3.41 

Calcification and fibrosis 

5.6 

Cesarean at term 

6 

3.04 

Normal, si. fibrosis. Some syncj'tial 
degeneration 

16.6 

Severe pre-eclampsia 

7 

3.31 

Fibrosis and calcification 

8.6 

Mild pre-eclampsia 

8 

3.13 

Fibrosis and infarction 

13.9 

Cesarean at term 

9 

4.25 

Normal placenta 


Premature labor 6% 
months 

10 

3.47 

Normal placenta witli congestion 

3.8 

Premature labor 7 
months 

11 

3.93 

Mature placenta, slight fibrosis 


Stillbirth — 8 mo. 

12 

3.44 

Mature placenta, slight fibrosis 

4.7 

Cesarean 8^/2 mo. 

13 

2.17 

Mature placenta; some fibrosis, some 
congestion, si. syncytial degenera- 
tion 

42.5 

Mild pre-eclampsia 

14 

3.69 

Mature placenta and fibrosis, some 
infarction 


Mild toxemia. Cesarean 
at term 

15 

3.38 

Mature placenta, some fibrosis 

6.5 

Mild pre-eclampsia 

IG 

2.59 

Degeneration of decidua, fibrosis of 
villi 

30.1 

Inevitable late abortion 
5 mo. 

17 

4.06 

Mature placenta, congestion and in- 
farction, si. syncytial degeneration 
i\Iature placenta, congestion and in- 
farction, fibrosis of villi 


Pre-eclampsia 8 mo. 

IS 

3.98 


Pre-eclampsia. Cesar- 
ean 

19 

2.57 

Degeneration and clironic inflamma- 
tion of decidua, fibrosis of villi, 
infarction of placenta, endarteritis 

36.6 

Missed abortion 28 
weeks 

20 

4.10 

Mature placenta with fibrosis and in- 
farction, some syncytial degenera- 
tion 


Mild toxemia 

21 

2.01 

Infarction, fibrosis, endarteritis, syn- 
cytial degeneration 

47.0 

Missed abortion 7% mo. 
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In Table III is inciuded also tlie calculated percentage of infarction, whicli 
perhaps may be better described as fibrosed funetionless placenta. From the 
functional point of view, those placentas witli NCR’s of over 3.6 were as.snmed 
to have no such tissue. If tiie child dies in utero the effect on placental “func- 
tional” age is more noticea]3]e than .survival with toxemia. It is obvious that 
determination of the NCR eliminates cliance selection of patliologic sections be- 
cause each sample for analysis is an aliquot of tlie entire placenta. Multiple 
serial sections of the whole organ would be necessary to give a correspondingly 
accurate micropathologic picture. 


Conclusions 


1. Estimation of the NCR reveals that the placenta ages in a uniform and 
continuous manner, from approximately 8.6 per cent at two months to 3.6 
per cent at term. 

2. The growth of the placenta conforms to theoretical and statistical laws 
of growth. 

3. The toxemias of pregnancy have no effect upon placental age as 
measured by the NCR. 

4. Death of the fetus in utero lowers the NCR, i.e., causes increased aging, 
probably by some autolj'-tie process. 

5. There is no correlation between placental senescence and the onset of 
labor. 
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TREATMENT OF CARCINOMA OF THE CERVIX BY INTERSTITIAL 
RADIUM NEEDLES AT THE RHODE ISLAND HOSPITAL* 

Supplemental Report 

George 'W. Waterman, M.D., F.A.C.S., and Ralph DiLeoni:, 

Providence, R. T, 

I N TWO previously published papers by Drs. Pitts and Watei-man,^' the 
establishment of the Gynecological Tumor Clinic at the Rhode Island Hospital 
has been described. The organization of the Clinic and the various steps lead- 
ing to the adoption of the long-needle technique are discussed. Plates illustrat- 
ing the method of inserting the needles and the intracervical capsules are .shovm. 
Five-year survival rates, mortality and morbidity figures are given. 

Since our first publication in 1937, two jiapers have been publi.shed which 
have particular bearing on the subject of interstitial radiation of carcinoma 
of the cervix of the uterus. Arneson,’ “The Use of Interstitial Radiation in the 
Treatment of Primarj’- and Recurrent Carcinoma of the Uterine Cervix,” reviews 
interstitial radiation by a number of writers, including Ward, Healy, Gellhom, 
Taussig, Pitts and Waterman. The work of the latter is quite thoroughly dis- 
cussed as to advantages and disadvantages, and the author makes sugge.stion as 
to improvement through a more carefully worked out tissue dosage for each 
individual patient. 

Nolan and Quimby,^ in their paper entitled “Dosage Calculation for Vari- 
ous Combinations of Parametrial Needlas and Intracervical Tandems,” have 
likewise reviewed the subject of interstitial radiation, and have found strong 
reasons to feel that improvement in re.sults in imdiation of the carcinomatous 
cervix will come through this means. They have calculated the isodose levels 
in different parts of the pelvis under certain arrangements of interstitial needlas 
and tandems, including an average arrangement supplied by one of us. Dr. 
Quimby,® in a personal communication, has assured us that our arrangement 
gives the most effective di.stribution .so far tested. Nolan and Quimby find some 
fault, however, vnth the distribution about the region of the inner os uteri. They 
have postulated on theoretical grounds what seems to be a better aiTangement 
of needlas, which is now being tested at their institution. Both of these articles 
are very worthy of attention by tho.se intei’e.sted in interstitial radiation of 
cancer of the cervix. 

It is our purpose in tliis paper, first, to report ten-year survival rates on 
309 casas, 192C through 1933, previously reported for five-year survivals; second, 
to add a new serias of 198 eases which pa.s.sed through the Clinic from 3934 
through 1938; and third, to review the total of 507 cases, 1926 through 3938. 

These series are made up of chronologically consecutive cases .seen or ex- 
amined in the Clinic or in the private practice of the authors. Absolute figures 
are therefore given. Relative figures are obtained by deducting those casas too 
advanced to treat, those refusing treatment, or tho.se refen-ed after primary 
treatment had been given elsewhere. 


•Read at a meeting of the Boston Obstetrical Society, Nov. 21. 1044. 
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Follow-Up 

As the five-year survival rate is still the most widely accepted criterion for evaluating 
resnlts of cancer treatment, the importance of a good follow-up organization is obvious, 
and is everywhere recognized. Through the faitliful and devoted work of our Secretary, 
Miss Biron, and of the Social Service Department, represented by Mrs. Helen Chalmers 
and Miss Mary Tognarelli, our follow-up on 300 cases, 1926 through 1933 has been 99.3 
per cent, i.e., only two cases lost. Of the total of 507 cases, 1926 through 1938, only two 
cases were lost 99.6 per cent. As cases not traced are considered as cancer deaths, these 
statistics have not suffered on this account. 

Classification of Cases 

The cases in this series have been classified into four clinical stages after the method 
of Schmitz, except that Stage V is included in Stage IV, as discussed in previous papers. i. 2 

The authors have found this classification to be tlie simplest and most useful. 

The number of cases and percentages for each stage are given for the old series 
(1926-1933) and for the new series (1934-1938), and for the total series (1926-1938), as 
follows : 


STAGE 

1926-1933 

NO. PER CENT 

1934-1938 

NO. PER CENT 

1926-1938 

NO. PER CENT 

I 

15 

4.8 

5 

2.5 

20 

3.9 

II 

98 

31.7 

58 

29.3 

156 

30.8 

III 

110 

35.6 

98 

49.4 

208 

41.0 

IV 

86 

27.9 

37 

18.8 

123 

24.3 


309 


198 


507 



It is noted that in Stage I, the percentage has decreased slightly in the last series; in 
Stage II, the percentage is practically the same (31.7 per cent to 29.3 per cent) ; in Stage 
III, however^ there seems to be quite a significant increase (35.6 per cent to 49.4 per cent) ; 
in Stage H'", there is a corresponding decrease (27.9 per cent to 18.8 per cent). We are 
inclined to interpret these figures as showing the effect of cancer education in the community. 
This education apparently has liad little or no effect in bringing in the early cases. The 
percentage of later, hopeless cases has dropped, however, about 10 per cent. This is some 
gain, but shows that education alone is certainly not enough, as it apparently is ineffective 
in getting the early stages of the disease to the clinic in larger proportions. 

Results 

Ten-Year Survivals (1926-1933). — Three hundred and nine cases previously reported 
as to five-year survivals. Table I sliows survival rates for five- and ten-year intervals for 
each clinical stage with number of cases involved, and percentage of each stage to whole 
group. Of the whole group (309) absolute, 100 cases survived five years, and 69 survived 
ten years, i.e., 69 per cent of those surviving five years survived ten years; of Stage II, 
73.6 per cent; of Stage III, 64 per cent. In Ward’s series,^ 73 per cent of those surviving 
five years survived ten years. In this series there were five noncancer deaths before the 
five-year period ended, and eleven between the fifth and tenth year. 


Table I. 1926-1933 — 309 Gases. Survival Rate by Years 1 to 10 


STAGE 

(SCHMITZ) 

1 NO. CASES I 

5 YR. SURVIVAL % | 

10 YK. SURVIVAL % 

I 

(4.8%) 

15 




46.0 

II 

(31.7%) 

98 




40.0 

III 

(35.6%) 

110 




21.0 

IV 

(27.9%) 

86 



nnni 


Composite 

(100%) 

309 

(100) 

32.3 

(69) 

22.3 

Relative 


281 

(100) 

35.7 

(69) 

24.5 


New Series (1934-1938). — One hundred ninety-eight cases consecutive, absolute, with 
100 per cent follow-up. Table II shows survival rates for whole group: absolute 33% per 
cent, and relative 36.7 per cent. Twenty-one cases were not treated or not treated primarilj- 
by our method. There was one survival in this gp'oup. These cases were subtracted in figur- 
ing the relative rate. 
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Tat!Lk II. 193d -3 0.38 — 198 Cashs. Sixtv-Six Five-Ykau SuitvivAE.s 


.STAGE (.SCHMITZ) 

xo. CASES 

I lYIt. 

1 2 Yli. 1 

3 YB. j 

4 YB. 

HHBani 

YB, % 

I ( 2.5%) 

5 

5 

4 

4 

4 

4 

80.0 

11 (29.3%) 

58 

53 

45 

41 

40 

38 

05.3 

III (49.4%) 

98 

07 

43 

31 

22 

21 

21.4 

IV (38.8%) 

37 

14 

5 

3 

O 

• t 

3 

8.0 

Total absolute 

198 

339 

95 

79 

09 

00 

wm 

Too advanced — not treated, 23. 

One ease treated elsewlicre survived 5 

years. 


Total relative 

377 





05 


Tabi.e III. 

1930-1938- 

-Last 3 

YEABS, FIVE-Y'EAR SURVIVAI.& 

—327 Cases 


STAGE (SCHMITZ) 

KO. CASES 

I 1 yr, I 

1 2 yb. 

1 3 YB. 1 

1 4 YB. 

1 5yb, |5yt.. % 

I ( 2.3%) 

O 

•J 

»> 

3 

3 

O 

•f 

O 

•J 

100.0 

II (30.0%) 

38 

34 

29 

27 

27 

20 

09,0 

III (48.0%) 

G1 

42 

30 

21 

38 

38 

28.5 

IV (39.7%) 

25 

8 

O 

*> 

O 

•> 

O 
• i 

3 

4.2 

Absolute (100%) 

127 

87 

05 

54 

51 

50 

39.3 

Xot treated (14.3%^ 

1 3-8 





1 


Relative (85.7%) 

309 





49 

44.9 

IS case.s — needles not used as primary method. One 

treated elsewhere survived 5 3 'ear.‘ 



In 1933 we began to use deep x-ray llierapy as a part of our planned treatment in a 
few etipes. During 1934 and 3935, x-ray was used rather extensively for the first time, hut 
3934 and 1935 were had years. It soon hecamc evident that severe reactions were occurring. 
A better .spacing of the x-ray and radium treatment seems to have corrected this fault fairly 
well, so that in the years 3930 to 3938 inclusive, of the 327 consecutive (ab.solutc) cases or 109 
relative cases treated, the five-year results are .«hown in Table III as 39.3 per cent absolute 
!ind 44.9 per cent relative survivals. 


Tabu: IV. 1920-1938 — 507 Ca-se-S. Scuvivae Rate by Yeap.s 3 to 5 


STAGE (SCH.MITZ) 

XO. CASES 

1 Iyb, 

2 Yl!. 

1 3 YB. 

1 4 YB, 

5 YB. 

i 5 YB, % 

I 

( 3.9%) 

20 

20 

39 

38 

10 

35 

75.0 

IT 


150 

340 

333 

303 

99 

91 

58.4 

III 


208 

150 

303 

70 

01 

y/ 

27.4 

IV 

(24.3%) 

123 

22 

8 

0 

3 

3 

2.4 

Ahs 

ilute (300%) 

.507 

332 

24.3 

203 

379 

100 

32.7 

Xot 

treated (9.7%) 

49 





1 


Relative (90,3%) 

458 








In Table lY, the five-year results for the whole group, old and new, 507 c.'uce.s, are shown. 

In such a series as thi.s — 507 ca.'-es — there are many problems of interest to be investi- 
gated and reported on. The scope of the subject is too large to go into great detail about 
all. Further publication will be ncce.^sary to cover some phases of the work. 

Renewed Treatment 

From 3920 through 3933, 281 ca.ses were treated, 00 cases were retreated (23 per cent), 
32 retreated cases survived five years (IS yar cent), and 8 of these cases survived ten years 
(12 per cent). 

From 3934 through 3938, 377 cases were treated, 37 cases were retrcsited (9.0 per cent), 
2 cases survived five years or (13 per cent;. TIic i>ercnntage of cases retreated has dropped 
quite definitely in the last series. 

Immediate Mortality 

Immediate mortality in tlie 507 ca‘-es 0920-3938) lias been di.'.'cussed in our last pulili- 
cation.'- IVe have had no hospital deaths following treatment witli interstitial radiation since 
1937 in a total of 353 cases treated to .Tan. 3, 1915. 

Complication-S Due to Treatment 
(1934-3938 — 377 Gases Treated) 

The use of radium and x-ray in the tre.'itinent of c.-mcer will always carry v,-ith it 
some degree of injury to normal tissues, Xo one liaR yet shown how to use tlie.-c tissue- 
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destructive agents so that all the cancer cells will be destroyed without damage to the 
noncancer backgi-ound. When the cancer is located in a field such as the pelvis, surrounded 
by tissues rich in blood vessels and lymphatics'' and areolar tissues, which are knomi to be 
particularly susceptible to radiation^ bad results in the form of induration going on to 
necrosis and slough are not uncommon where massive doses are used in too concentrated an 
area. The various lesions produced by excessive dosage are described by T. F. Todd," and 
etiological factors are discussed. Margaret Todd,8, o has described a “paracervical tri- 
angle,” a zone of tissue about and in back of the cervix particularly susceptible to irradia- 
tion damage, whose breakdown is followed by i-ajiid recurrence by “growing down” of can- 
cer from the deeper pelvic lymph structures. Corscaden^o describes the early and late effects 
with “final leathery semilunar ridge 6-7 cm. from anus,” or anular stricture of rectum. 
Aldridgo^i found that 1G.9 per cent of cases treated at the Woman’s Hospital developed 
some injuiy to the intestine, as shown by routine x-ray on all patients. Our experience, 
using interstitial long parametrial needles, is therefore of interest and should be given. 

In previous publications we have reported our fistula incidence as 7.9 per cent for 
the whole series (1926-1938) of 480 cases treated. In the last 177 cases (1934-1938) 15, or 
8.4 per cent developed fistulas. Of these 15, five were vesicovaginal fistulas; four were 
rectovaginal fistulas. Of these fistulas, three rectovaginal closed spontaneously; one vesico- 
vaginal closed spontaneously; one large vesicovaginal fistula was closed surgicallj'. One 
patient, a diabetic, died of sepsis after attempted closure of a large vesicovaginal fistula 
five years after original treatment, and one died after surgery' for closure of ileovaginal 
fistula. Of the 15 patients with fistulas, three lived five years or more. 

No Stage I cases developed fistulas. There were five eases in Stage II, eight cases in 
Stage III, and two cases in Stage IV which developed fistulas after treatment. 

The incidence of fistula does not tell the whole story, however. Lesions of the bladder 
mucous membrane^ from mild erythema through edema, thickening, and ulceration due to 
endarteritis may' follow treatment. These lesions usually heal but often leave a smooth, 
pale, somewhat thickened membrane nith underh'ing scar tissue containing telangiectatic 
vessels. Bleeding and ulceration several years after treatment from this type of lesion may 
occur. Injury' to the ureters with ulceration or cicatricial stenosis has occurred with resultant 
hydroureter and hy'dronephrosis. 

In this series of 177 treated cases, we have had the following such lesions develop. 

1. Three cases had bleeding from bladder, due to trophic ulcer or telangiectatic vessels. 

2. One case, with large vesicovaginal fistula previously' reported, developed py'elonephritis 
seven y'ears after treatment and died. 

3. One patient (post partum) had severe bladder ulcer and infection of bladder with 
resultant pyonephrosis. >She had right nephrectomy ten years after treatment and left neph- 
rostomy' twelve years after treatment. She is now alive and in good condition, but wears 
a nephrostomy' tube. 

4. One patient had obstructed ureter on right side with resultant py'onephrosis neces- 
sitating nephrectomy'. She is now alive and well after eight yeai's. 

5. Two cases had some degree of hydronephrosi.s due to ureteral stricture. They' 
were treated by' dilatation of ureter without operation and are alive and well. 

6. Three patients had bladder ulcer: of these, one died ten months, one, one year, 
and one, two y'ears, after treatment. 

In all, therefore, we have had II cases which developed urinary' tract lesions other 
than fistulas. If we add to these 11 the 30 vesicovaginal fistula cases, we get 21 injuries, or 
11.8 per cent, in 177 eases. 

As we have not adopted the practice of having routine x-ray examinations of rectum 
and sigmoid on all cases but have eraploy'ed the.«c diagnostic measures only where sy'raptonis 
or objective signs have indicated their need, we have doubtlessly missed a few of the milder 
lesions and our incidence of intestinal damage will doubtless be lower than that of those 
who use x-ray' examination on all cases, e.g., Aldridge’s series of 142 cases with 16.9 per cent 
incidence of intestinal injury. 

In going over our records we found the following intestinal complications, ranging 
from simple proctitis witli tenesmus and perhaps some bleeding, through, larger ulceration, 
fistula formation, or xierf oration into peritoneum: (1) 10 cases of bleeding and tenesmus, 
(2) one large rectal ulceration thouglit mi.^takeiily' to be cancer and resected, (3) one case 
of necrosis of the transverse colon with perforation which uas repaired followed by' recovery 
of patient, (4) one case of ulceration and perforation of the rectosigmoid into the peri- 
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tonemn, witli peritonitis resulting in death, (5) one case of intestinal obstruction wliidi 
occurred about one year after treatment for cancer of the cervix complicated by a large 
fibroid. This case died without operation — no autopsy. 

In all, 14 cases developed intestinal lesions not including fistulas (8 per cent). If 
the 10 intestinal fistulas (9 rectovaginal and 1 ileovaginal) are included, we Iiavc an 
incidence of 24 in 177, or 1.3.5 per cent intestinal injuries following treatment. 

Effect of Age on Eive-Tear Survival Bates 

Because it is usually believed that younger people have a graver prognosis with car- 
cinoma of the cervix as with cancer elsewhere in the body, the authors were interested to 
go through these cases in order to sec what effect age has had on prognosis. IVc have 
based our conclusions on five-year survival rates. 


Table V. 1926-1938 — 507 Case.s. Sukvival Bates by Age Gnoups 


AGE 

CA.SE.S 

5-yeai; .suirvrvAL.s 

(YU.) 

(XO.) 

(XO.) (%) 


30 and under 

21 

9 

42.5 

31-35 

33 

1.3 

39.0 

36-40 

64 

25 

39.0 

41-45 

58 

20 

35.0 

46-50 

82 

29 

34.5 

51-55 

77 

26 

34.0 

56-60 

76 

20 

26.0 

61-65 

35 

15 

43.0 

66-70 

30 

6 

20.0 

71-75 

18 

1 

5.0 

76-80 

10 

0 

0.0 

Over SO 

3 

1 

.33.3 

Total 

507 

165 

32.7 

45 and under 

176 

67 

38.0 

46 and over 

.331 

98 

29.5 


As shown in Table V, we have divided our cases into five-year age groups, placing those 
under 30 and those over 80 in single groups. The five-year survival numbers and rate per 
cent are shown in separate columns. The results in this series sliow that more of the 
younger groups survived five years, the be.«t results being in the 21 cases under 30 years of 
age, or 42.5 per cent. Of course this is too small a number on which to base too serious 
conclusions. If the cases are divided into two groups, first those over 46 years and second 
those 45 years and under, we find that 176, or .34.7 per cent, of all of the cases were 45 
years or under, and that 67 or 38.0 per cent, survived five years. In the older group, 46 
years or over, there were 331 cases, 05.3 per cent of all cases, with 98 survivals, or 29.5 per 
cent. These figures certainly are significant and indicate a definitely better prognosis for the 
younger group in this series. 

If the ca-sos are divided into clinical stage groups and each stage into age groups 40 
years and above and 45 years and below, we find that in Stage I, the age groups are about 
equally divided, 45-55, but that witli each increase in spread of disease as shown by stage, 
that the proportion of the younger group becomes le.ss, and that of tlie older more. This 
can mean only that younger women came in for treatment sooner, and with less involvement, 
and con-sequentl^' had a better prognosis in this series. Tliese figures are quite different from 
those reported from the Barnard Free 8kin and Cancer Hospital by Norman TIall,i2 who 
found in a .study of the case histories of 57 patients with cancer of the cervix, 30 years old 
or younger, that tlie prognosis was extremely poor in llie young woman; that these younger 
women do not present themselves early for treatment but only when the disease is far 
advanced. 

Dosage 

In this series we thought it miglit be of interest to try to reacli some conclusion^ 
as to dosage and its effect as measured by the five-year survival rate. As our only estimate 
of dosage for a given case is the number of milligram hours given, we must recognize a 
certain inaccuracy. However, certain factors have been quite constant, e.g., the intrauterine 
20-mg. capsule and the time element. Variable.^ have been the number and strength of the 
needles, and the arrangement of the needles, fis well as the use of x-ray tlierapy. 

lYe have never used any so-called standard pattern, but have individualized each treat- 
ment at the operating table, trvlng to place the needles about the growth according to the 
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direction in which we found it extending. We have used from six needles in small lesions, 
to sixteen in large ones. We liave never believed that anj^ one arrangement of needles would 
be cancerocidal for all growtlis. We feel that there is too much variability (1) in the radio- 
sensitivity of the tumors, (2) in the blood .supply, condition of arterioles and of lymphatics 
which effect the resistance of the normal tissues, to allow of too exact an estimate of the 
amount of dosage to be employed. We have felt that the strength of the argument for 
interstitial small sources, widelj' separated, lay in tlie fact that dosage could be adjusted to 
the individual growth in the most flexible manner. 

This variability in our method of inserting few or many needles, in accordance with 
what we saw or could feel digitally at operation, is reflected in the dosage table arranged by 
dividing the cases treated into groups per 1,000-mg. hour dosage. (See Table VI.) 


Table VI. 1926-193S. St.\ge II. 


MG. HR. 

Dosage Distribution With 

NO. cases 5 YR. s. 

Five-Year 
5 YR. s. 

% 

Survival 

RA. ALONE 

X-RAY before 
OR AFTER 

1 M-t- 

9 

0 

0.0 

6 

0 

2 1M+ 

9 

S 

88.8 

5 

4 

3 M-t 

15 

11 

73.0 

14 

1 

4 jr-t 

12 

6 

50.0 

11 

3 

5 M-t 

11 

S 

72.7 

4 

5 

6 M-t 

30 

25 

83.0 

19 

13 

7 M-t 

15 

6 

40.0 

9 

r* 

f 

8 M-t 

31 

IS 

58.0 

16 

15 

9 M-t 

20 

8 

45.0 

13 

5 

10 M-t 

4 

1 

25.0 

2 

2 


156 

91 

58.3 

99 

55 


Stage II: We have taken our l.'iG cases. Stage II, and divided them according to 
dosage of radium element, i.e., milligram hours. The number of cases receiving increasing 
amounts of radium are shown witli tlieir five-year survival rates. Those cases having smaller 
lesions apparently received smaller dosage and yet gave high percentages of survival. There 
are relatively few in these groups. One notes a group of 41 cases which received between 
5,000 and 7,000 mg. hours with 33 five-5’ear survivals, or 80.5 per cent, and might draw the 
conclusion that the optimum dosage for the average Stage II (Schmitz) tumor, treated by 
this method, lay between these two levels. 

Table VII. 1926-1938. Stage III. 


Dosage Distribution With Five-Year Survival 

5 YR. S. X-RAY BEFORE 


MG. HR. 

NO. CASES 

5 YR. S. 

% 

RA. alone 

OR AFTER 

1 M-t 

10 

1 

10.0 

6 

4 

2 M-t 

11 

6 

54.0 

8 

3 

3 M-t 

15 

4 

26.0 

9 

6 

4 M-t 

24 

11 

45.8 

14 

10 

5 M-t 

17 

7 

41.0 

7 

10 

6 jM-t 

33 

6 

18.0 

9 

24 

7 M-t 

31 

8 

25.8 

8 

23 

8 M-t 

44 

12 

27.2 

11 

32 

9 M-t 

16 

4 

25.0 

9 

9 

10 M-t 

4 

0 

0.0 

0 

4 


205 

59 

2D.2 

81 

125 


A similar table, showing dosage in 205 Stage III lesions shows the same wide variations, 
10 cases receiving le.ss than 2,000 mg. hours, and 4 cases over 10,000 mg. hours. The groups 
between 4,000 and 6,000 (41 cases with IS survivals in five years) seem to point to this dosage 
as most favorable, i.e., 44 per cent five-j’ear survival. 

It is noted that, as the higher dosage levels were attained, more x-ray therapy was 
combined. It would seem, from a study of these tables, that we were probably overtreating 
some of the larger lesions and that the employment of fewer needles or needles more widely 
spaced might improve our results, particularly where x-ray therapy is combined with radium. 
These tables seem to show that overtreatment can spoil good results as easily as under- 
treatment. 

The authors hope to make a more careful analysis of dosage, particularly as it is affected 
by x-ray treatment, at a later time. 
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Other Pacts of Interest 

In the total series, there were 14 cases of adenocarcinoma, an incidence of 2.7 per cent 
(14:507). The sur\’ival rate of 20 per cent is lower than that for the general .series. 
There were 28 cases of cervical stump cancer, of which 4 were adenocarcinoma and 24 
squamous cancer. The five-year survival rate of 33 per cent was about that of tlie whole scric.s. 

There were 9 cases of cancer of the cervix complicating pregnancy. Of these, two 
were discovered in the first trimester with 2 five-year survivals; five were in the second tri- 
mester with 2 five-year survivals; none in the third trimester; and two in the immediate 
postpartum period with 1 five-year survival. There were in all, 5 out of 9 (5.3 per cent) 
five-year survivals in this small series. A further more detailed report is to he given in a 
later publication. 

In this whole series of 507 cases, 8 cases developed bone metastases — the greater 
trochanter of the femur, the spinal vertebrae, the ileum, and the jiubis being involved ; 7 cases 
developed generalized metastases; and 10 cases developed primary cancers in a second organ. 

Summary 

Ten-year survival rates for the series (1926-1933) previously reported for 
five-year rates are given. 

An additional series of 198 ea.ses are reviewed for mortality and morbidity 
incidence. 

An improvement in results in the la.st three years (1936-1938) in 127 case.s 
is shoAvn. 

The effect of age on extent of growth Avhen first seen (clinical stage) and on 
prognosis (five-year survival rate) is showm. 

The incidence of adenocarcinoma, carcinoma complicating pregnancy, bone 
metastases, generalized metastases, and cancer primary in a second organ i.s 
given for this series. 

Conclusion 

The good results previously reported with tlie use of interstitial long 
platinum needles of low intensity are maintained in this series, and, with the 
added use of x-ray therapy in the la.st consecutive 109 treated cases, are defi- 
nitely improved. 

Through a more carefully worked out di.stribution and spacing of the 
radium sources, as ,sugge.sted by a study of dosage and five-year survival rate.s, 
it is hoped that these re.sults may be further improved. 

The authors wi.sh to e.xpress their sincere appreciation to Dr. Herman C. Pitts, forinci' 
Chief of this Service, for liis continued interest in this work and for permi-ssion to include his 
private cases in this report. 
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COMPLETE ABDOMINAL HYSTERECTOMY- 
Impressions Based on 135 Cases 

Eoy W. Mohler, M.D., and Edward H. Bishop, M.D., Philadelphia, Pa. 
(From ihe Gynecological Service, Jefferson Hospital and Philadelphia Lying-In, 

Pennsylvania Hospital) 

C OMPLETE lij’sterectom.y the abdominal route has become an increas- 
inglj' popular procedure in the past two decades, and more gynecologists 
are finding indications and advantages for it. It is our purpose in this presenta- 
tion to discuss some convictions which we have acquired in regard to the com- 
plete hj'stereetomy done liy the abdominal route. These convictions are based on 
a study of 135 operations done at the Jefferson Hosiiital and at the Philadelphia 
Ljdng-In Hospital over a relativel}’- short period of time and after a definite 
teclmique had been developd. Most of the operations have been done by the 
senior author, and in all instances the senior author was personality responsible 
for the patients used as the basis for this presentation. 

The reason for reporting 135 cases has been to use a series of eases which 
have been operated upon with similar technique and surgical personnel, thereby 
avoiding an important variable in tlie management of these patients. In some 
instances, the house officer or the .iunior member of the staff did the actual 
surgeiy, but identical technique was used in each of the cases in this series. 

Supravaginal hysterectomy has been a standard gynecologic procedure for 
many years. It was one of the early tjqies of abdominal operations and holds a 
very high position among operations as far as cure or relief of the patient or her 
symptoms are concerned. Supravaginal hysterectomy has been utilized very gen- 
erally as the procedure of choice, and has been very successful in the cure of 
symptoms produced by such lesions as myomata uteri, adenomyosis uteri, func- 
tional uterine bleeding, partial descensus of the uterus, pelvic inflanunatory 
disease, endometriosis, endometrial polyps, and benign uterine adnexal disease. 
In aU of these conditions it was tliought advantageous or not disadvantageous 
to conserve the cervix uteri. Some of the advantages which are attributed to 
supravaginal h.ysterectomy liave been tlie simplicity of tlie teclmique, slight 
blood loss, absence of postoperative morbidity, and very low mortality. Beside 
these immediate advantages, great importance has been ascribed to the cervix 
uteri as a fundamental structure in tlie human female. The preservation of 
the cervix uteri has been thought to be necessary to maintain normal support 
of the vaginal vault and bladder, to maintain normal Amginal secretion, and to 
prevent shortening of the Arngina. 

Pliysiologie observations and knoAA’ledge accumulated in the last tAA^o decades 
have alloAved for tremendous extensions of surgical procedures, and Avhat AA^as 
considered adequate and successful surgeiy tAventy years ago does not apply to- 
day. This statement applies to the surgery of all systems of the body and, of 
course, it applies to the surgeiy undertaken by the gjmeeologist. The fact that 
complete hysterectomy is a more difficult and dangerous operation to accomplish 
AAuthout adequate experience has no right to influence our judgment as to its 

‘Read at a meeting' of tlie Philadelphia Obstetrical Society, ,Tan. 4, 1945. 

4S9 
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merits. It is up to the gynecologist to train himself to overcome the technical 
difficulties and do the operation that is to the patient’s ultimate advantage. 

With these facts as a basis, we liave studied tliis series of complete ab- 
dominal hysterectomies and wish to discuss our observations and results. 

Technique 

The technique which was used in performing the operations used as a ba.sis for this 
presentation is as follows: The vagina is cleansed by scrubbing as in many gynecologic 
procedures. This scrubbing is followed by the use of some antiseptic, preferably a 1:1,000 
aqueous solution of zephiran. Tliis is done in the operating room and should be followed by 
any necessary vaginal plastic procedure. A self-retaining catheter is placed in the bladder 
and is allowed to remain there for seventy-two hours following operation. This allows for 
continuous drainage of the bladder and was done originally because we thought injuries to 
the bladder and the ureters could be recognized early if thej' occurred. Pear of injuring the 
bladder and ureters has proved an unnecessary indication for the use of the continuously 
draining catheter, but we have continued to use it because we think it decreases the necessity 
for nursing care. It is also our impression that the catheter avoids immediate postoperative 
bladder dysfunction and immediate postoperative morbidity due to it. 

The technique of the abdominal complete hysterectomy is really an extension of the 
technique which we ordinarily use for supravaginal hysterectomy. The abdomen is opened 
in the routine manner, and when possible a self -retaining retractor is used to facilitate ex- 
posure of the abdominal content. Ordinarily, we try to avoid the use of abdominal packs, 
but sometimes they are necessary. The uterus and its adnexa are entirely freed, and mobilized 
as completely as possible before beginning the actual operation. Except when malignancy 
of the urine body or pyometra is suspected, a large tenaculum forceps is placed in the body 
of the uterus to facilitate manipulation of the uterus by traction and thus expose the various 
supporting and fixed structures connected with the uterus. The round ligaments are ligated 
and separated from the uterus, and the bladder peritoneal fiap is developed and separated 
from the uterus for a short distance. The ovarian vessels are ligated and separated from the 
uterus. All reflux bleeding is controlled by clamps on the uterus or its adnexa, but no clamps 
are used before placement of the ligatures. The broad ligaments are separated from the 
side of the uterus almost down to the position of the internal os of tlie cervix. At this point 
the uterine vessels are exposed and a ligature is placed around them, and a clamp is placed 
above the ligature to control the reflux bleeding from tlie uterus. Tlie uterine vessels are 
cut directly across above the ligature and then the vessels are dissected from the side of the 
uterus. Usually about 1% centimeters of the uterine vessel is exposed by cutting through the 
parametrium before any bleeding occurs. A second, and sometimes a third, ligature is then 
placed around the uterine vessel, and further dissection of the vessel is made. The fascia 
which lies over the cervix is then separated from the cervix, and the bladder is separated 
from the vagina as far as neeessa^ 3 ^ With this procedure the ureters drop well out of the 
way and there need be no fear for their injury. After partial separation of the uterine 
vessel on both sides, the uterosacral ligaments are exposed and ligated and separated from 
the uterus, at which point mobilization of the uterus is usually complete. After eomphte 
control of the circulation to the uterus, the whole structure is separated from the vagina 
with a knife, cutting perpendicularly to the axis of the vagina. When the uterus has been 
amputated from the vagina, there may be very slight blood loss from the vaginal cuff. 
All structures are finally re-ligated, and then the vaginal canal is closed with a continuous 
suture of fine catgut placed very lightly and in such a way that the vaginal mucosa is in- 
verted into the canal. We have been very careful to avoid the use of through-and-through 
sutures in the vaginal canal. It is our impression tliat proper closure of the vagina is one of 
the very important details of the operation as wc do it. The round ligaments and tlie utero- 
ovarian or infundibulopelvic ligaments, the perivaginal fascia and tlie .uterosacral liga- 
ments are fixed to the vault of the vagina. This supports the vault of the vagina and helps 
somewhat to cover the exposed pelvic surfaces. All raw surfaces in the pelvis arc 
with peritoneum and only one knot is exposed to the peritoneal cavity. Wc prefer to use No. 
or smaller catgut sutures throughout the procedure, and wc have the impression that this JS 

good surgical practice. - , • 1 

The anesthetic used for most of these ca-ses has been continuous or fractional spm.-i 
with special consideration for small doses. In the series of cases which we are using as a 
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basis for this discussion, 2 c.c. of 5 per cent procaine hydrociiloride solution in immediately 
witlidiwvn spinal fluid was used as the initial dose and 1 c.c. of the solution was used as 
necessary to supplement the original dose. Usuallj”, 5 or 6 c.c. of the solution were neces- 
sary to complete the operation, or a total of 250 to 300 mg. procaine hydrociiloride. This type 
of anesthetic gave good and adequate relaxation, prevented dangerous depression of the blood 
pressure, and allowed for careful and deliberated technique. The time, trauma, and immedi- 
ate blood loss sustained for these complete abdominal hysterectomies were not remarkably 
greater than for any other type of abdominal operation. The immediate effects of the opera- 
tion on the patient are surprisingly slight and would seem to be no greater than occurs with 
any major gynecologic procedure. We are convinced that if a definite technique is under- 
taken and learned and executed often enough to be carried out expeditiously, the operation 
can be done safely and carefully with no extra hazard to the patient. With these points in 
mind, we have studied our series of cases. 

Table I. Age op Patients 



Ac^e 

There was only one patient in this series under 30 years of age, but, because of our 
experience, wo feel that there is no real objection to removing the cervix in young women 
when no endometrium can be conserved, regardless as to whether the adnexa must be removed 
or not. This statement is made deliberately and implies that the cervix per se serves no use- 
ful purpose in an individual who must have all of the endometrial tissue removed. We also 
feel that the cervix is very definitely responsible for some minor gjTiecologic disturbances if 
it is retained. 

The extent of the operation and the additional surgical procedures are shown in Tables 
II and in. These are shown with the idea of demonstrating that routinely the disposition 
of the uterine adnexa is made without regard to the conservation of the cervix, and it is our 
practice to conserve the uterine adnexa in all patients up to the age of 50 years, when they 
appear normal and when there is no indication in the patient’s history of endocrine imbalance. 
The table shelving the number of additional procedures indicates that these can be accom- 
plished without undue danger to the patient and can fulfill the concept that gjmecologic opera- 
tions are often multiple operations accomplished with the idea of completely reconstructing 
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the genital organs and relieving the patient of her symptoms referable to the genital tract. 
Here again, we feel that the conservation of the cervix need not have been consirlered and 
the patient is better for its removal. 

TABiiE II. Tyj'E or Opeiiation' 


Total hysterectomy, conservation of adnexa 32 

Total hysterectomy, partial removal of adnexa 3G 

Total hysterectomy, complete removal of adnexa G7 


Table III. Abditiokal Surgical Proceoukes 


Dilatation and curettage 14 

Appendectomy 29 

Vaginal plastic 19 


Table IV. Morbidity 


Postoperative reaction 23 

Urinary infection 12 

Wound infection 4 

Pyelitis and retained .sponge in vagina 1 

Thrombophlebitis 1 

Perirectal abscess 1 


Table IV shows the temperature morbiditj’' following this series of operation.®. The 
incidence of 23 postoperative reactions may seem high and actuallj' indicates an une.xphiined 
cause for temperature reaction for the seventy-two hours immediately following operation. 
Temperature reactions occur frequently following any exten.«ive operation througli the 
peritoneal cavity. Tlie explanations for it are numerous. Many explanations are hypothetical, 
and others have a real basis. A small rise of temperature following an operation need give 
the physician no particular concern and docs not seem to retiird the patient’s ultimate and 
comidete recovery. The incidences when the cause for temperature morbidity was definite 
are shown on the table and the number is about what one would expect following any exten.=ive 
surgical operation. 

In one patient a ureter was severed while operating. The accident occurred during the 
release of an adherent adnexa and after immediate catheterization and repair of the ureter, a 
complete hysterectomy was done. There were no hnown bladder injuries. There was one intestinal 
injurj' which occurred when an adherent adnexa was freed. There was no immediate mortality m 
any of these cases and there has been no immediate mortality in our experience with com- 
plete hysterectomy. 


Table V. Lexgtii oe Ho.si’italizatio.\ Following Oreratiox 


DAYS 

Shortest 

11 


Longest 

43 


Average 

1.1.1 


^lean 

14 

_ ■ — 


In this series of cases (Table V) the average number of hospital days following op- 
eration before discharge from the hospital was Lo.l days. The shortest stay in the hoji>it<il 
following operation was 11 days and the longe.st stay was 43 days. IVe believe that 14 dajs 
is the optimum period of hospital stay for all patients having major gj-necologic opera- 
tions, and this is not changed because of the operations which we arc reporting. 

Table IU. Indicatiox.s tor Oreratio.v 


Fibromyornas 

Fibromyoraas and adnexal pathologv- 

Fibromyornas and vaginal relaxation 

Endometriosis 

Functional bleeding 

Descensus 

Carcinoma of fundu.® 

Carcinoma of tube 


07 

29 

10 

S 


4 

3 

1 
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Carcinoma of the cervical stump has been used as the chief indication for complete 
hj'sterectomy. (Table VI.) Carcinoma of the cervical stump has been observed 21 times 
in a series of 541 cases of carcinoma of the cervix observed and reported by Dr, Lewis C. 
Scheffey from tlie Jefferson Hospital. The importance of tlie retained cervix as a cause for 
minor gj'necologic disturbances has not been emphasized as an indication for complete hysterec- 
tomy. These disturbances whicli have seemed important to us are endocervicitis or diseased 
cervix, leucorrheal discharge, prolapse of the cervical stump, and the absence of normal vaginal 
biologj'. 

Follow-up Observations and Discussion 

In this series of cases which liave had complete hysterectomy by the ab- 
dominal route, we liave been interested in four considerations : First, granula- 
tions in the vault of the vagina; second, support of the vaginal vault; third, 
shortening of the vagina; fourth and finally, the development of normal vaginal 
biology. 

Granulations in the vault of the vagina have occurred in 27 per cent of our 
patients. These areas have never been extensive and have usually occurred at 
the lateral angles of the vaginal incision. Thej’' liave been managed by curetting 
the granulation tissue a few weeks folloiving operation. If these areas of granu- 
lation are not destroyed, it is our impression that they Avill produce an abnonnal 
vaginal flora and consequently a leucorrheal discharge. In our experience, they 
have not been a troublesome prolilem, but they should and can be prevented with 
proper attention to closure of the vaginal vault. We think the incidences of 
their occurrence have become less as we have learned to close the vault of the 
vagina more meticulously. 

The support of the vaginal vault is not dependent upon the presence of 
the cervix. This statement is proved by the fact that vaginal hysterectomy 
is the most successful treatment for prolapse of the uterus and vaginal eversion. 
This detail is considered in our technique and is accomplished by fixation of the 
paravaginal fascia, the round ligaments, the ovarian pedicles, and the utero- 
saeral ligaments to the vault of the vagina. Prolapse of the vault of the vagina 
has not occurred in this series of cases, and theoretically we believe that it 
should not occur when consideration is given to fixation of the vaginal vault. 

Vaginal Shortening 

Vaginal shortening because of the removal of the cervix was observed once 
in this series of cases, and in some instances it Avas our impres.sion that the 
vagina Avas lengthened. In CA^aluating the length of the A'agina, one mu.st ap- 
preciate that the personal equation is a A^ariable factor and that there is nonnally 
a great A'ariation in the length of A'aginas. It is difficult to understand Iioav 
the o])eration of complete hysterectomy could influence A-ery greatly the length 
of a structure Avhieh has such indiAudual A'-ariations. It does not seem logical 
to assume that rcmoA'al of the cerAux A\-ithout A-aginal repair could alter the 
length of the vagina sufiieiently to interfere AAuth complete or satisfactoiy coitus. 

Vaginal Biology 

We haA'e been interested A'ery much in the biology of the A'agina folloAv^- 
ing complete hysterectomy. Our studies of this problem haA'c not been com- 
pleted and some of our concepts are hypothetical, but it is our impre.ssion that 
normal A-aginal biology exi.sts after complete hysterectomy and that the cli- 
macteric occurs at its normally expected time AA'hcn the oA-aries liaA'c been con- 
served. This conclusion is based on the examination of a great many A-aginal 
smears folloAving complete hysterectomy, AA-ith conserA-ation of the oA-aries. and 
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before and after the use of extrogenic substances wlien the ovaries iiave been 
removed. Much importance should be ascribed to this conclusion, and it would 
seem that the value of complete hysterectomy as a standard and acceptable pro- 
cedure can depend very largely upon this conclusion. 

Conclusion 

In this presentation we have discussed the merits and impressions secured 
from an experience of 135 complete abdominal hysterectomies with a similar 
technique and by the same personnel. It was thought that the deductions dravm 
from this experience might be worth presenting. 

The supravaginal hj’^sterectomy holds a definite and re.spected position in 
surgery and should be used when the opportunity has not been available to 
standardize a technique for complete hysterectomy and in other instances 
where some of the endometrium and adnexa can be conserved. 

First, the cervix per se is not a very imiiortant .structure when no endo- 
metrium can be conserved, and it is responsible for some minor g.>meeologic 
morbidity following operation. 

Second, the mortality from complete abdominal hysterectomy .should not 
be greater in a large series of cases than other gynecologic procedures. The 
operation is difficult, but in the light of advancement in surgical technique, 
it is not more difficult than other accepted surgical procedures. In this series 
of eases there was no mortality. 

Third, the immediate temperature morbidity is not more than any other 
gynecologic procedure. Theoretically, it should be lower except in eases where 
pelvic inflammation accompanies the indication for operation. 

Fourth, we think the remote morbidity is less following complete hysterec- 
tomj’' and have outlined briefly some of our reasons for this con\dction. 

Finally, we believe that complete hysterectomy is a complete operation that 
should be utilized by -well-trained gynecologists, and as one’s experience with 
it grows, its merits will become obvious and impres.sive. 

Discussion 

DR. CHARLES A. BEHNEY. — It was surprising to find, in Dr. Moliler’s serie.=, only 
19 plastics in 135 instances of total hysterectomy, most of the women being over 50 years of 
age. In this connection I should like to recommend Meigs ’ technique for dealing with vaginal 
relaxations in patients requiring total hysterectomy. Instead of repairing the vaginal walls 
before doing the hysterectomy, IMeigs performs the total hysterectomy first, cutting a V-sliape<l 
section out of the anterior vaginal cuff. If the patient’s condition is good after the hysterec- 
tomy, she is put in the lithotomy position for repair of the vaginal relaxation. The ad- 
vantage in performing the operations in this, the reverse of the usual order, is that the more 
shocking and hazardous procedure is done first. If the patient’s condition is questionable 
after the total hysterectomy-, the plastic work can be postponed for seven to ten days. L.su- 
ally there is no contraindication to completion of the vaginal work at the same time. 

In performing the operations in this order, the operator is surprised to find that in dra" 
ing the anterior peritoneal flap over the vaginal cuff, after excising the V-shaped portion of 
the anterior vaginal wall, he has shortened the anterior vaginal wall to such an extent fli-'d 
further plastic work on it is unnecessary. The po.'^terior wall is also shortened but perineor- 
rhaphy will be needed in most instances. Large rectoceles will also require repair. By doing 
the surgery in this order, one avoids a long, .cometimes bloody vaginal operation which leave.-- 
the patient devitalized and sometimes shocked before the more difficult abdominal .‘•urgery i? 
begun. 

DR. MOIILER (closing). — I cannot concur in Dr. Nicholson’s viewpoint of not scrub- 
bing the vagina before complete hy.stcrecfomy. The primary- reason .‘■hould bo to remove t 'C 
collected debris from the vagina. My enthu.«iasm for complete hysterectomy is due to m 
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fact that I have been, interested in the management of leucorrheal discharges, and often, 
following supravaginal hysterectomy, the patient has a leucorrheal discharge. If one removes 
cervices more often, fewer patients will complain of a leucorrheal discharge. We do not 
know how to manage vaginal discharges entirely successfully and it has been my concept that 
the cervix is very often responsible for the discharge. It is also my impression that most 
leucorrheal discharges have their genesis in a diseased cervix or some type of endocrine im- 
balance, and I tliink a diseased cervix is difficult to treat. We have good results with the 
management of some patients with endocrine imbalance. I think if the cervix is removed there 
is no danger of carcinoma of the cervix developing and that you will prevent leucorrhea. 


THE ISOMETRIC METHOD OF X-RAY PELVIMETRY AS A ROUTINE 

PROCEDURE* 

Charles j\I. j\IgLane, j\I.D., New York, N. Y. 

(From the Department of OVstetrics and Gynecology, Cornell University Medical College 

and the New Yorh Hospital) 

T N APRIL, 1942, Drs. Steele and Javerl,^ and in November, 1943, Javert- de- 
1 scrilied the isometric teelinique of x-ray pelvimetry in conjunction with the 
Caldwell and Moloy stereoscopic method. The history of tlie development of the 
lirocednre, as well as a complete bibliography of x-ray pelvimetry in general, 
can bo found in these papers and will not be included in tliis presentation. In 
both articles the authors suggest that the isometric method could be used alone 
but nothing further has been done to present this to the obstetric public. The 
combined methods have been used at the New York Lying-In Hospital for four 
.veal’s, and it is my feeling that the isometric technique is of great value and 
gives as much infonnation about the pelvis and cephalopelvic relationshiji as any 
procedure yet described. It has the following advantages: (1) Only two x-ra.v 
pictures are necessary. (2) These can be taken Muth any modern x-ray machine 
in any hosiiital. (3) The measurements and classification can be done readily. 
(4) The interpretations and recommendations can be made after one acquires 
experience in the method but should probably be made by an ob.steti’ieian. 

We do not at the .moment advocate nor do we lake x-rays routinely on all 
obstetric patients. X-rays are taken at or near tei-m or during labor in the fol- 
lowing groups of patients: (1) elderl.v primigravidas (35 years of age or over) ; 
(2) all primigravidas with breech presentations; (3) all patients whose pelves are 
contracted b.v clinical measurements; (4) patients with liistorv of dystocia, diffi- 
cult labor or deliveries in previous pregnancies; (5) all patients in labor not 
previously x-ra.ved who ai’e not making definite progre.ss. At the Lying-In Hos- 
pital, we take on the average of thirtv x-ra.vs a month and deliver about two 
hundred fift.v patients during the same period, pelvic .series being done on 7.6 
per cent of our clinic patients and 20.3 i)er cent of our private patients. 

The isometric method, as we understand it and u.se it, is really a combina- 
tion of the quantitative and qualitative aspects of .x-ray pelvimetry. For the 
measurements we u.'jc the isometne metliod in its pure.st sen.se, and for the 
qualitative a]iproaeh we follow the procedure of Caldwell and IMolo.v’s morpho- 
logic classification and architectural studies, using, however, only a single antero- 
posterior film and a lateral one. We believe that, except for cophnknnctvy on 

‘lUTitl Ixjfoii' n ef Ihc N>w York Obstetrical Socictv on Misrcli IS, 
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the unengaged head, the isometric method, as described above, jnelds as much 
information as the stereoscopic method. In addition, we feel that tlie measure- 
ments of the tramsverse diameters of the pelvis, tiiat is, tlie transverse of inlet, 
interspinous (ischial), and transverse of outlet, ai-e more accurate wlien the 
isometric method is used. The melhod depends on the use of the distorted 
centimeter scale as shown in Pig. 1. 
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Fig. 1. — Di.^torteU centimeter .'•cale. 


This scale is merely a series of pictures of a centimeter ruler taken at 
various distances from the x-ray table, the tube distance being 25 inches. The 
picture of the scale marked 0 was taken Avith the ruler lying on the x-ray table, 
and in subsequent pictures the numbers on the side represent the height m 
centimeters of the ruler above the x-ra.v table. Other factors being equal, tlie 
distortion of the scale naturally is altered by the di.stance of the x-j‘ay him from 
the top of the x-ray table. In the machine we use, this distance is 4.5 centimeters. 
The scales can be made very simply for any x-ray table. 

Technique 

The technique of taking tlie two picture.« has been described in great detail in the jiaper-s 
of Steele and Javerti and .Taverts referred to above. Our only change lias been to put three in- 
.stead of two pillows under the patient back to bring the pelvic inlet almost at right angles lo 
x-rav thus giving us a less distorted view of the inlet. To summarize the technique brief 
(Fig! 2) : In the anteroposterior view the piatient lie.s on the fable with the .‘■houlder.= resting 
on three pillows placed lengthwise and with a rolled sheet 4 inches thick placed under thf 
lumbosacral curvature. The x-ray tube is centered over the patient on a line lictween^ le 
anterior superior spines and 23 inches from the x-ray film. A Buclrj' dia]ihragm ns used, am 
one picture taken. 
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For the lateral picture (Fig. 3) the patient lies in the same position but is moved to a 
wooden table which is about the height of an ordinary stretcher. A notched metal centimeter 
scale is placed in fiont of the symphysis pubis in a vertical position. The x-ray table is 
turned veitically and the patient on the wooden table is placed in front of it with one hip 
touching the table. The x-ray tube is centeied on a line drawm between the troclianters and 
the posterior supeiior spines and situated 36 inches from the film. 



Fig. 2. — Technique of taking anteroposterior view of pelvis. 



Pig. 3. — Technique of taking lateral view of pelvis. 


The two developed x-rays aie placed in a view box and the lateral film is studied first. 
(Fig. 4.) Tlie following points aie marked: The upper inner and lower border of the 
symphj-sis; the point at which the iliopectineal line crosses the .sacrum, the inner tip of the 
fifth sacral leitebiac; the ischial spines; and the mid-point on a line joining tlie ischial 
tuberosities. A line is diawn connecting the upper and inner bolder of the symphysis and the 
point wheic the iliopectineal lines cross the sacrum; this line represents the obstetric con- 
jugate. A second line is drawn at right angles to the obstetric conjugate passing through 
the base of the ischial spines. This divides the peh’is into an anterior and posterior seg- 
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ment. A base line is drawn acro«s tlie film, representing the top of the x-ray table on Avhicli 
the metal rule re«ted. 

The following measurements are made: The obstetric conjugate; posterior and anterior 
sagittal of inlet; posterior sagittal of midpelvis and outlet and anteiopo«terior diameter of 
outlet. Three heights are recorded: TR which represents the distance of the tranwvprcc di- 
ameter of the inlet from the base line of x-ray table, SP which is the height of the ischial 
spines from the table, and TI the height of the line joining the tubero‘-itie3 of the ischium from 
the base line. 



O PR 

Fig-. 4. — ^Anteroposterior and lateral views of pelvis. 



Fig. .'j — Mcasuiem'^nt of head. 


The lateral plate aho vields the following information: The widfli of the apex and ba‘='’ 
of the sacro'-ciatic notch, the inclination of the c-tenirn when compared with the inebriation of the 
sj-mphysis; the number of ‘‘•Ural -vertebrae; the curvature of the first three <-acral -vertcbnie; the 
cunaturc of the tip; the po<^ition of the coccyx; the lateral bore of the pelvis, that i«, the 
relation'-hip between a line drawn along the inner border of tlie fejuiplnM'- and along the 
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first three sacral vertebrae, where these lines converge, diverge, or are parallel. We can 
also determine the station of the head and get a good idea of cephalopelvic relationship. If 
the head is engaged in the transverse, the biparietal diameter can be measured. (Fig. 5.) 

In the anteroposterior film the following points are marked and connected by a line: 
The gi’eatest transverse diameter of inlet, the ischial spines, and the points for measuring tlic 
tuberosities of the ischium. Tliese latter points were described by Steele and Javert. 
Calipers are placed on the two points marking the transverse diameter of the inlet and tlien 
placed on the scale in the distorted centimeter scale that corresponds to the height TB in the 
lateral film. In a similar manner the interspinous and intertuberous measurements are made, 
using the scale that corresponds to their lieights as determined from the lateral film. 

We have been using the single anteroposterior ^dew for classifying the inlet according 
to the Caldwell and Moloy morphologic classification. Since we still use the combined 
isometric and stereoscopic method at the Lying-In Hospital, we have been able to compare 
our classification from the flat plate with that made in the stereoscope. In the last 100 eases 
the two have agreed 88 times; of the remaining 12 cases, the anterior segments have been 
classified differentlj" in five cases and the posterior in six. In only one case have both segments 
been classified differently. 

Using both plates, if neeessaiy, the position of the head is determined, the prominence 
and shape of the ischial spines recorded, and the slope of the side walls estimated from the 
shape and position of the ischial spines and their relationship to the tip of the sacrum. The 
cephalopelvic relationship is estimated and a prognosis given on the basis of all of the above 
findings. 

All the above information, as well as the stereoscopic measurements and two other 
diameters whose significance we are not prepared to discuss at present, is recorded on a 
special form. A copy of this report is placed in the x-ray folder, one sent to the referring 
doctor and one placed in the patient’s chart. This affords the clinician a ready method of 
summarizing the findings and has proved an aid in deciding the correct disposition of the case. 

To chart and summarize our results is somewhat of a problem, as many factors besides 
the cephalopelvic relationship enter into and alter the course of a given labor. During the 
past three years wo have taken x-rays routinely in the five groups of patients previously de- 
scribed, yet during this time there has been a decrease in the number of sections done for dis- 
proportion and a decrease in the gross fetal mortality when compared to the previous three 
years. (Table I.) I quote these figures merely to show that x-ray pelvimetry does not in- 
crease the gross fetal mortality. By the latter term we mean deadborn, stillborn and neonatal 
deaths up to fourteen days postpartum. 


Table I 


Gross Section Incidence 

1939 to 1941 inch 

2.6% 

Gross Section Incidence 

1942 to 1944 incl. 

3.4% 

Sections Done for Disproportion 

1939 to 1941 incl. 

36.7% of all sections 

Sections Done for Disproportion 

1942 to 1944 incl. 

28.4% of all sections 

Gross Petal Mortality 

1939 to 1941 incl. 

3.56% 

Gross Fetal Mortality 

1942 to 1944 incl. 

2.63% 


To compare one method of x-ray pelvimetry with another is difficult but I 
feel tliat the isometric technique offers a little more than anj^ of the now widely 
used techniques. Two less x-ray films are used than in the Caldwell and JMoloy 
method and the expensive precision stereoscope is not required. The information 
obtained, with the exceptions stated previously, is just as comprehensive. It is 
far more accurate than the Ball technique, particularly in borderline cases. 
In our liands the measurements seem more exact than in the Tlioms method and 
we feel that the Caldwell-jMoloy classification of tlie pelvis is a more workable one 
tlian the latter. "We do not feel as Thoms does that all pelves can be put into only 
four groups based entirely on the relationship between the obstetric conjugate 
and transverse diameter of inlet. When the size of the fetal head approaches 
that of the pelvic inlet, the shape of the inlet is of paramount importance and 
the actual measurements are definitely secondary. We have had no experience 
with the Jolinson-Hodges technique but cannot see any ad^'antages it has over 
the isometric metliod. 
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Conclusions 

The isometric method of x-ray pelvimetry lias been presented as an ac- 
curate, comprehensive, and relativelj’- inexpensive way of measuring the female 
pelvis and of studying all its morphologic characteristics. It can be done with- 
out complicated equipment, mathematical formulas, or prolonged technical train- 
ing. More information can be obtained than by clinical examination, and in the 
small percentage of borderline eases definite help can be given to the clinician in 
his treatment of a patient. It is my feeling that, in the practice of ob.stetries in 
the future, some accurate method of x-ray pelvimetry will be as much a part of 
the routine examination as'an x-ray of the che.st is now, in the care of a patient 
with tuberculosis. 

I wish to thank Mrs. Mildred Powlitis Hartman for her invaluable aid in the prepara- 
tion of this paper. 
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Discussion 

DR. ANTHONY D’ESOPO. — The various methods in use for .studying the pelvis by 
the x-ray can be divided into Bvo classes, the qualitative and quantitative methods, A good 
example of the quantitative is the one proposed by Ball in which tlic smallest pelvic diameter 
is measured and to this is related the volume of the fetal head; from a formula that he has 
worked out you determine whether the head will pass through the pelvis or not, witliout con- 
sideration of the pelvic architecture or any of the many variable relationships that may per- 
tain as the head passes through the pelvis. The method we like at the Sloane Ho.«pital is per- 
haps the other extreme, a method that relies primarily on qualitative values without much 
consideration of numerically expressed diameters as such. 

Now it does not necessarily follow that one or the other method will finally be the one 
that we uill all agree upon or the one that will come into general use. It may well be that a 
combination of these two methods will prove to have the greatest advantages and I believe 
that the method presented here attempts to include both these aspects of x-ray pelvimetry. 
Personally, I feel somewhat lost when I try to evaluate the pelvis in terms of diameters. Tlie 
stereoscopic view of the relation.^hip between the head and the pelvis gives a three-dimen- 
sional concept which permits complete structural -visualization that greatly augments the in- 
formation that we obtain by digital examination. 

DR. HARRY ARANOW. — I have used the Weitzner method at Morrisania Hospital and 
the Snow method at the Bronx Hospital and have come to the conclusion that the final te.^t is 
the judgment of the obstetrician. 

I am never entirely satisfied with either of these metliods. The Snow method has an oc- 
casional mistake here and there, and so has the Weitzner. All the methods have many possi- 
bilities of error because the results depend on the angle and the distance from the x-ray tube. 

The main thing is the impression that j-ou get from looking at the picture and then 
checking on it with your own clinical sense. I think the simpler the method, the more useful 
it is for the average obstetrician. 

DR. HOWARD C. MOLOY. — Dr, McLanc has made certain technical suggestions which 
have considerable significance. 

I should fir.st call attention to the fact that in Dr. Slander’s clinic in the last three 
vears, there has been a definite reduction in tlie fetal mortality rate without an increa.^^e in 
the incidence of cesarean section. To be sure, roentgen pelvimetry cannot take full credit 
for this favorable result, because there has been a general reduction in mortality rates through- 
out the country. Nevertheless, in many instance.*-, the information contributed by roent- 
genologic examination has been a factor in saving fetal life. That is quite a far cry from 
the criticisms offered in earlier year.<, that roentgenologic methods of e.xaniination would 
result in a loss of skill in the use of our hands in obstetric maneuvers. I believe, on the 
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contrary, an understanding of the varied mechanisms of labor and careful appreciation of the 
size of the pelvis and its shape has enabled us to perform correct maneuvers without the 
trial and error that frequently resulted in obstetric difficulty in the past. Therefore, we have 
no apologies to make in regard to the beneficial results wliich can be obtained from a correct 
interpretation of the roentgen films when we use and understand the principles of the technical 
methods employed for the examination. 

There are probably eight or ten methods, more or less, which have been devised through- 
out the country, which have been carefully described and, in the hands of their originators 
and others, are gh'ing accurate results. 

I feel all clinics which make extensive use of roentgen pelvimetry have had occasion to 
conduct an examination upon patients who have been studied by a different technique. In 
most instances the two techniques agree, but occasionally great discrepancies are found. 
Personally, I know of several cases in which the measurement of the interspinous diameter 
varied considerably and inaccurate findings caused concern until further x-rays showed the 
pelvis to be ample. Such errors are due to failure to carry out the technique as described by 
the originator of the method, because measurewents vary according to the accuracy of the 
technique employed, and there must be cooperation on the part of the roentgenologist and 
obstetrician in regard to the carrving out of the -written procedure. 

There are a number of things that interested me in connection with this method. 

First, the use of the pillows is a very important addition; by elevating the shoulders 
and increasing the size of the lumbosacral pad it is possible to obtain a good inlet view in 
which shape is portrayed accuratel}'. In the semisitting position the long axis of the uterus 
at term assumes a position along the line of the central ray, and it requires a strong dosage 
to penetrate the long axis of the child. While this gives a very good inlet view, the outline 
of the inlet is somewhat difficult to see and the position fails to give complete silhouette of 
the fetus, which is important in visualizing the attitude of the baby. In the anteroposterior 
(view), as described by Dr. McLane, we see the fetal attitude because we have a good profile 
view of the baby. 

Since the concentration of the do.'sage used varies according to the square of the dis- 
tance, it naturally follows that the breech of the child, with the mother in the semisitting 
position, receives an intensive dosage. While no harm has been shown to occur, nevertheless 
I think it would bo advisable to avoid such a possibility. 

The other matter of interest is the lateral view. The skeletal pelvis in the lateral view 
can be shown to advantage whether the patient is erect or supine. In so far as I can 
determine, it is generally accepted that the standing lateral has many advantages over the 
supine lateral; not only does it portray the outline of the birth canal from the lateral view- 
point, but it aids in allowing gravity to force the head to the lowest level. In other words, in 
cases of placenta previa and in disproportion, the head is held high and cannot engage. 
It would be of interest if this technique could be worked out to apply to the standing lateral. 

DR. MCDANE (Closing). — I agree entirely with Dr. D'Esopo that a combination of the 
two extremes is what we will eventually adopt. I don ’t .think this method is that ideal com- 
bination, but I believe that if we try to combine the quantitative with the qualitative, those 
who are interested in this combination n-ill get together, bury the hatchet, and arrive at a final 
solution of the problem. 

In reply to Dr. Cosgrove: In my opinion, the clinical measurements we make in an 
effort to determine the obstetric conjugate or true conjugate, are most inaccurate. A good 
many years ago when we first became interested in this subject. Dr. Steele, Dr. Wing, and I 
cheeked the true conjugate measurements against the diagonal conjugate measurements and 
found no correlation whatsoever. Clinically we used to subtract 2 or 2% cm. and in difficult 
cases subtracted 3 cm., whj-, I don’t know, because there is no connection at all. Me 
found in 200 cases that if you took 2% or 3 cm. as the measurement to be subtracted from the 
diagonal conjugate to find the true conjugate, there was a %'ery small group. The whole 
group varied anywhere from the diagonal conjugate being more than 3 cm. greater than 
the true conjugate to its actually being less than the true conjugate. I do not think that 
clinical measurements of the pelvic inlet are worth anything at all. 

Dr. Heaton was bitter in his criticism. I mentioned Caldwell and Moloy about every 
fifteen lines. I didn’t want you to think that I was uncovering anything new. I was giving 
them credit as often as I could without their writing the paper. We have tried very sincerely 
to sell the stereoscopic method to the men who come to visit our clinic. I have talked to them 
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and have had them look into the stereoscope hut they couldn’t see anything that was under- 
standable to them. I could not train them to use it and so I came to the conclusion, as far as 
I was concerned, that it was a hopeless propo.sition. 

I believe the qualitative method of Caldwell and Moloy is the best method we have for 
studying cephalopelvic disproportion, but you cannot sell it to tlie xmblic. You must give 
measurements, you cannot sell an obstetrician relationships, you must have figures — that is 
true and Dr. Moloy, I hope, will back me up. That is why we emphasize tlic measurements. 
If you teach a man measurements, that is something he can use. 

The Weitzner rule was described in 1932 or 1934 in the AMnaicAN .Journal of Obstetrics 
AND Gynecology. He strapped a ruler to the back at the level of the sacrum and took a 
picture in the erect posture. We use a metal rule and put it between the patient’s legs. 

I am not entirely prepared to combat Dr. Moloy ’s criticism of the standing lateral. We 
took standing laterals for a good many years and I was unimpressed by any heads jumping 
in the pelvis that ivere out of the pelvis when the patient was lying down. I also think 
that if any patient in whom you are interested has cephalopelvic disproportion, there is going 
to be very little descent of the head, irrespectir'e of its position, before going into labor. 

Dr. Moloy told me that he was going to question the lying down lateral position. I feel 
you should take both pictures with the patient in the same po.sition, whether lying down or 
standing up, but not take one lying down and one standing up and transpose from one to the 
other. I feel that in our lateral picture if the head is at or near the pelvic brim, you can 
get a fairlj’ good estimate of whether or not the head is going to go through. We are very 
cautious in our prognostications because too many factors enter into the course of labor 
besides the size of the head and the size of the j;Mvis. 


ANDROGEN THERAPY OF MENOPAUSAL SYMPTOMS 
IN CANCER PATIENTS- 

S. B. Gusberg, M.D., New York, N. Y. 

(From the Sloane Hospital for Women and the Department of Obstetrics and Gynecology, 

Cohmiia University) 

Introduction 

T reatment of the menopausal patient with estrogenic substances is a 
well-e.stablished and effective method of controlling the uncomfoidable 
.symptoms which sometimes occur with the decline and cessation of ovarian 
activity. The explanation for the effectiveness of this therapy has been 
studied for many years; some observers .suggest that this efficiency in relation 
to the vasomotor symptoms of tlie menopause is probably due to inhibition 
of overactivity of the antei’ior pituitary gland. This explanation would be in 
accord with the well-known reciprocal interaction of the pituitary gland and 
the various glands of internal secretion which it governs. 

We have been dissatisfied with the use of stilbestrol in a certain group of 
menopausal patients in whom we believed the stimulating effect of e.strogen 
was contraindicated. This includes those who have been treated for some form 
of cancer of the reproductive organs and also some of those in whom estro- 
genic therapy has provoked uterine bleeding. It is not within the province of 
this presentation to discu.ss the po.ssible relation.ship between estrogens and 
carcinogenesis. This relationship has been studied and debated by numerous 
careful observers for many years; our own data and conclusions will be pre- 
sented elsewhere. Suffice it to say that in the human species whose genetic 

• PrcFf-ntcd at the New York Academy of Medicine, Section of OListetrics and Gynecology, 
Jan. 23. 1945. 
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pattern is so eomplex, Ave think it umvise to subject, susceptible tissue to a 
stimulating substance; those individuals Avho have already demonstrated the 
responsiveness of one of the reproductive organs to whatever aljiiormal stimulus 
develops carcinoma Avould seem espeeiallj^ unfavorable subjects in Avhom to 
administer a cell-prolifei’ating substance like estrogen. We haA^e- also become 
impressed AAuth the fundamental error in continuing estrogenic therapy in any 
postmenopausal indiAudual for long periods of time for it creates a habit AA^iich 
is difficult to break; we have sought a method to remedy this condition. 

These considerations, together Avith tlie occasional production of abnormal 
endometrial patterns in patients aa'Iio haA^e dcA^eloped stilbestrol bleeding led 
us to the use of androgen therapy for tliis selected group of menopausal patients. 

In animals, a variety of uterine and vaginal responses have been ijroduced by 
androgens (Salmon, Geist, et al.i), some of a stimulating nature, others of an inhibitory 
nature. There is a suggestion in some of this work that mature animals most commonly 
show an inhibitory response, especiallA' with small doses. Inhibition of reproductive tract 
activity in animals by androgens has been demonstrated by manj' workers, among them 
Ihrko and D ’Amour , 2 Eobson,-"* Zuekcrman,-* and Hartman.-’' Inhibitory action on menstrua- 
tion has also been demonstrated in humans by Papanicolaou, EiplejA and Shorr,G Loeseiy 
Geist, Salmon, and their associates,^ lluffnian,8 Groenblatt,n and others. In the increasing 
literature concerning the use of androgens for abnormal uterine bleeding, it would appear 
that doses of testosterone propionate under 400 to 500 mg. monthly will reduce bleeding 
effectively without changing the endometrial pattern, while doses higher than this are re- 
quired to produce endometrial regi'ossion. There are no reports of stimulation of the human 
endometrium by androgens. 

Engle and Smitluo working with castrated mature Ehesus monkeys were able to main- 
tain endometria primed by the use of estrogens and progesterone, with short courses of 
testosterone propionate treatment. They suggest, however, that this sequence of administra- 
tion may not inliibit the pituitary as androgens are believed to do when given throughout 
the menstrual cycle. It has been suggested by other workers (Salmon, Geist, et al.,i Huffman,® 
Greenhill and Freed,!! and Aub®®) that inhibition of the pituitary is the probable mode of 
action of androgen therapy in the control of uterine bleeding. In menopausal patients there 
has been more direct evidence that androgen therapy can reduce anterior pituitarj' hyper- 
activity. Nathanson and Townei 2 and Salmon!® clearly demonstrated reduction in urinaiy 
gonadotropins as treatment proceeded and symptoms were ameliorated. Similar findings 
were obtained by Shorr, Papanicolaou, and Stimrael,!'* Laroche, et al.,!® and Eothermich and 
Foltz.!® 

The use of androgen therapy for the menopausal sjuidrome has been suggested by 
several workers since 1936. In that year Moequot and Moricard,!! and Margeil and Zwillingi® 
reported the effectiveness of this theraiiy. Since that time there have been several small 
groups of cases reported, including those of Kurzrok, Birnberg and Livingston,!® Mandy 
and Mandy,2o McCullagh and McGurl,2! Geist and Salmon,22 Kurzrok and Eothbart,®® Silber- 
man, Eadman, and Abarbanel,®! Greenhill,25 Joel,®® Loeser,2! and Greenblatt.® For the most 
part these investigators used testosterone propionate parenterally, though several mention the 
use of methyl testosterone by mouth; in some instances a combined stilbestrol-androgen 
therapy was given. In general the results of treatment vrere excellent. In none of these 
reports is there any evidence of uterine stimulation by this androgen therapy. 

The fear of untOAvard sjanploins and mascidinization lias deterred many 
gynecologists from the nse of androgen therapy. This health}" regard for the 
patient’s complete safety is readily understandable AAdien one studies the unde- 
sirable effects produced by large or lArolonged dosage. Our interest in the 
possible use of tliis type of endocrine preparation led us to a series of preliminary 
observations AAdiieh convinced us of the safety of this technique in the relatively 
small dosage required for the treatment of the menopausal syndrome. We there- 
fore proceeded to its use in selected patients. 
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Methods and Data 

We have confined our study for the most part to a selected group of patients wlio have 
been subjected to surgery, radiation, or both, for neoplastic disease or dysfunctional bleeding 
from the reproductive tract. Our gi-oup is compo.sed of 24 patients treated for menopausal 
symptoms by androgens. This number is small, but we believe the uniformity of the results 
enhance their significance. It is our opinion that the percentage of menopausal women who 
require endocrine treatment is small; the majority of patients undergoing either a spon- 
taneous or an artificial menopause require no treatment. A small additional group which is 
symptomatic can be relieved with small doses of sedative . 20 In addition, the effectiveness 
and safety of stilbestrol for many patients who do require endocrine treatment leaves a small 
group for whom other therapy may be indicated. Unfortunately, our controls arc incom- 
plete, but half our patients had received previous stilbestrol treatment. 

Table II. Summary of Eesults 


24 Cases 


Symptomatic 
menopausal 
patients 


23 Cases 


Benefited 
from 
androgen 
therapy 


16 Cases 


Early meno- 
pausal 
patients. 

Uniformly 

excellent 

result 


6 Cases 

Late meno- 
pausal 
patients 



Improved 

2 Cases 

Possible .slight 

1 Case 


hirsutism. 



Oral and 

Late unim- 


parenteral 

proved. 


therapy 

Large 

psychoneuro- 
tic clement 


We have used methyl testosterone^ for the most part, though an occasional patient was 
given testosterone propionate early in the study. Tiie course of therapy which we found most 
effective extended over approximately six to eight weeks; 20 mg. of methyl testosterone by 
mouth daily for four weok.«, then 10 mg. daily for two weeks thereafter. This therapy was 
usually enough to control symptoms. We usually allow several intervals of one week without 
treatment during the cour.se. Our results are tabulated in Tables I, II, and III. 

•Jlctliyl tcsto.stcrone (Metandren) and testo.stcrone propionate (Perandren) v.’erc .sup- 
plied to Dr. E. T. En^Ie by the CIba Company, through the courte.sy of Mr. R. H. Mautner. 
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Discussion of Eesults 

Androgen therapy has strikinglj’- benefited the vasomotor symptoms of 
the menopause in 23 of our 24 cases. For those patients whose menopause 
was recent, in whom one might reasonablj'- postulate a significant endocrine 
imbalance, results were excellent and uniform. For late cases in whom one 
might postulate a greater functional than chemical imbalance, results were 
less striking, though we observed some benefit in all patients who received 
an adequate course of treatment. 

table III. CosiPARisox: Stilbestrol and Androgen Therapy 


12 Cases 

Previous treat- 
ment with 
stilbestrol 





10 Cases 





Greater benefit 
from androgens 

7 Cases 





Untoward effects 
from stilbestrol. 
Vaginal bleed- 
ing or gastro- 
intestinal 
symptoms 






2 Cases 

2 Cases 




Possible slight 
hirsutism. Oral 
and parenteral 
therapy 

Large psycho- 
neurotic element 


Of 12 patients avIio had had previous stilbestrol therapy, ten were benefited to a greater 
degree by the androgens. The other two had taken stilbestrol for years and the habit was 
difficult to break. We found it possible in some instances to achieve this withdrawal from 
all endocrine therapy bj' a course of androgen treatment, but in others the functional orienta- 
tion of the patient to her bottle of stilbestrol tablets had come to play too protective a role 
in her psychic well-being. We have no explanation for the apparent greater permanence of 
the result with androgen therapy. It may have some relation to our plan of management 
which never sought to completely obliterate vasomotor symptoms but simply to reduce them 
to the point of tolerance. This may allow more natural endocrine readjustment. Frequently 
also, it will be noted that symptoms recurred to a minor degree when therapy was stopped. 
This rarely called for renewal of therapy, for the recurring symptoms were usually of a 
degree which produced little discomfort. However, our follow-up is not long enough as yet 
to evaluate this permanence completely. 

We have noted that with male sex hormone therapy many patients experience a feeling 
of stimulation and general well-being. There was frequently marked loss of nervousness, 
increase in appetite, weight, and strength, and at times a marked sense of exliilaration. 
These effects have also been noted by other observers of androgen-treated patients. They 
may be partiallj' dependent on the well-knomi nitrogen-sparing action of androgens. 

Wo have not seen untoward reactions of any significant degi'ee in this group of patients. 
This is in accord with published data which place the limit of safety in relation to masculin- 
izing symptoms considerably above the amount we have found it necessary to use. We have 
encountered slight increase in lip hirsuties in two of our cases, both of whom were given 
testosterone propionate in addition to methyl testosterone. We have also noted slight in- 
crease in the size of the clitoris in one of these cases. Another patient who had been given 
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methyl testosterone alone volunteered the information that she had noted a sense of engorge- 
ment about the clitoris and some increase in libido. Two patients in our group also noted 
occasional mild leg cramps during the course of therapy, but these were never strilcing enough 
or persistent enough for us to be certain thej' were definitely associated with the androgen 
administration. 

If the vasomotor symptoms of the menopause are presumed to be due to increased 
anterior pituitary activity following decline in ovarian activity, it is to be expected that 
either estrogen or androgen therapy will diminish it and so control these symptoms. 

We have encountered no instance of androgen-induced uterine bleeding in our series. 


Summary and Conclusions 

1. The rationale and literature of androgen therapy of the’ menopausal 
syndrome are discussed. 

2. A group of menopausal patients treated with methyl testosterone is 
presented. We have found this a safe and effective means of controlling meno- 
pausal symptoms. In a small group of patients who have had both medica- 
tions, we have observed a somewhat greater benefit from androgens. 

3. For the small number of menopausal women who require endocrine 
therapy we have urged the use of androgens rather than estrogens in the 
following groups : 

a. Patients who have been treated for cancer of the reproductive tract 
or breast. 

b. Patients who have been treated for abnormal uterine bleeding during 
the climacteric. 

c. Patients who have developed uterine bleeding while under treatment with 
estrogenic substances. 

d. Patients who require endocrine therapy for vasomotor symptoms before 
their menses have completely ceased. 

e. Patients who have become addicted to stilbestrol by long-continued 
usage. 

The author wishes to acknowledge the advice and encouragement of Dr. B. P. IVatson and 
Dr. W. E. Studdiford in this work. Also, to Dr. J. A. Corscaden and Dr. Earl T. Engle, the 
author wishes to express his indebtedness for their constant aid in the supervision and study 
of these patients. 
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LACTOBACILLUS THERAPY IN VAGINITIS DUE TO 

TRICHOMONAS 

Leo Brady, M.D., and Roger D. Reid, Ph.D., Baltimore, Md. 

(From the Department of Gynecology of the Johns Hopkins Hospital and University ) 

I N 1941 the authors of tliis report read a paper^ before tlie annual meeting of 
the Southern Surgical Association on the treatment of Trichomonas vaginalis 
vaginitis with the lactobacillus. That report ivas based on the study of 50 pa- 
tients treated with tablets containing viable lactic acid forming bacilli. We now 
wish to present our results in a second series of cases treated in this manner. 

In our first paper -we stated that this method of treatment usually gave 
quick relief from symptoms, and in the great majority of instances, the vagina 
became free of trichomonas and remained so. At the time of our first report, we 
already had many patients who had been examined monthl}’- for at least six 
months after treatment had been discontinued, and who remained free of tricho- 
monads. There were, however, as we emphasized at that time, a few recurrences, 
or reinfestations, so, in spite of what we considered markedly good results in 
most eases, no claim was made that this method of treatment would completely 
eliminate recurrences or that it would even temporarily relieve the symptoms in 
eveiy case. 

The tablets used are prepared for us under the careful supervision of the 
bacteriologist, Dr. John H. Brewer. The strain of lactobacillus used in this work 
was obtained from the United States Department of Agriculture and is known 
as Hansen’s strain of Lactobacilhis bnlgaricus. Tiie actual preparation of the 
tablets is as follows: 

Sterile skim milk i.s inoculated with the culture. After forty-eight hours’ incubation, 
each 1,000 c.c. of this culture is mixed with 325 grams of XXXX sugar and milk sugar. This 
is thoroughly dissolved in the milk and the mixture is spread in thin layers on enamel pans 
and dried. 

The mixture is scraped from the pans, broken into bits, and replaced in a drier to com- 
plete desiccation. IVlien completely dried, 6 c.c. of white mineral oil and 38 Gra. of starch are 
added. The mixture is then pressed into tablets. Each one weighs 1.3 Gm., and represents 
1.2S c.c. of original culture. 

The idea of trying to free the vagina of trichomonads by implanting lactic 
acid-forming bacilli occurred to us after we had made a careful study of the 
normal defensive meclianism of the vagina which depends primarilj’ on the three 
following conditions: First, that the vaginal secretion remains at its normal 
low. pH; second, that the Doderlein or vaginal laetobacilli are present in sufficient 
numbers to form lactic acid; and finally, that there is sufficient earboh.ydrate, 
perhaps in the form of glycogen, in the vaginal epithelial cells or spaces between 
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them to afford adequate nourishment for tlie continued growth and activity of 
the Doderlein bacilli. 

Some gynecologists, feeling that the most important part of this mechanism 
is that the vaginal secretion be kept in its normal low pH of about 5.5, have ad- 
vised that in trichomonas infestations the only treatment should be the u.se of 
lactic acid or vinegar douches. Such treatments do give the patient considerable 
relief, but are not .sufficient in themselves to correct the condition completely. 
Few, if any, cures have been brought about by simplj’^ using acid douches. 

Other investigators, particularly Adair and Hesscltine,^ have believed that 
in the treatment of Trichomonas vafjinalis vaginiti.s the most important therapeu- 
tic measure is to furnish sufficient nouri.shment to maintain a normal bacterial 
flora and, hence, they recommended in 1936 that tablets containing 95 per cent 
lactose and 5 per cent citric acid be used. TCarnaky^ Avith the same idea became 
enthusiastic over the use of vaginal suppositories containing lactose and dex- 
trose. The preparation which he recommended, and which was placed on the 
market under the trade name of Floraquin, also contahrs an antiseptic known 
as Diodoquin, but the antiseptic is thought to have less therapeutic value than 
the sugars. Prior to our first publication, one of us (Brady) had used floraquin 
in a large number of cases, with some satisfactory results. However, there Avere 
in the series quite a fcAV patients aa'Iio continued to harbor the parasites in the 
vagina and to have recurrences of leueorrhea and pruritis Avith the menstrual 
pei'iods. Being rather discouraged by the results obtained from the numerous 
preparations that had been recommended for the treatment of vaginitis due to 
the Trichomonas vaginalis, Ave decided, as Ave stated in our first publication, to 
attempt to build up the A^aginal defense by simultaneously carrying out several 
mea.sures. Not only Avas nourishment suitable for the groAvth of Doderlein ’s 
bacillus to be introduced into the A^agina, but also viable lactobacilli. 

Before laetobacillus tablets A\'ere available, Ave used lactobacilli in the fol- 
loAving manner: Tavo lumps of ordinary sugar Avere coated Avith a thin film of 
the culture and then placed in the vagina. Quite naturally the heat of the tissues 
soon melted the sugar, converting it into a sjurup Avhich ran out of the vagina. 
Tampons made of ordinary cotton AA'^ere of no help as they quieldy absorbed the 
syrup and prevented its coming in contact Avith the vaginal epithelium. Tampons 
made of nonabsorbent cotton Avere then used, Avith more success. In fact, many 
Avomen obtained prompt relief by this crude treatment. 

Ever since starting this AA^ork, Ave have been interested in determining the 
number of live lactic acid-forming bacilli to the tablet. The method u.sed in cal- 
culating this is the folloAving: Ten tablets, selected at random from each lot, 
are dissolved in 100 c.c. of physiologic saline (0.85 per cent). Then 1 c.c. of this 
solution is transferi’cd to a tube of saline containing 9 c.c., making a 1 :100 dilu- 
tion of the tablet. This is Avell mixed and 1 c.c. is added to 9 c.c. saline, making 
a 1 :1,000 dilution. This process is I’cpeated until all dilutions through 1 :100,000 
have been made. One cubic centimeter of each dilution is then transferred to 
a sterile Petri di.sh and mixed AAUth special AA'hey agai’. After scA^enty-two hours’ 
incubation, typical fuzzy lactobaciUus colonies dcA^elop and the plates are 
counted. 

This method has been found much more reliable than attempts to make 
serial dilutions in milk and use coagulation as the end point. The colonial 
characteristics of this organi.sm are .such that it is easily recognized in the .special 
AA'hey agar and accidental contaminates can be readily noticed. 

The bacterial count of the tablets u.sed on the eases on Avhich our first re- 
poi-t A\-as based A-aried from 10,000 to 100,000. Through improvements in tech- 
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niqiie, this has now been raised to one million. In fact, if samples taken from 
any lot of tablets now show a count below a million, the whole lot is discarded. 
We stated in 1941 that we had numerous samples taken from different lots of 
tablets Avhich had been stored in a refrigerator for twelve months without there 
being anj^ appreciable drop in their bacteriologic count. Hoivever, as we did not 
know how this count would be aifeeted bj'' room temperature, Ave recommended 
that the tablets be kept on ice. Further studies since that time seemed to indi- 
cate that this Avas not nece.ssary, but as Ave are not certain of this, refrigeration 
is sill adAUsed. 

We haim been espeeiallj^ careful in the accuracy of the claims made as to the 
number of live lactobacilli present, for Ave Avell remember AA^iat happened during 
the heydaj^ of acidophilous therapy. It Aims then that lactic acid-forming 
bacilli were used for so many conditions as to be almost considered a panacea 
for all human ailments. Later, this treatment, falling far short of the claims 
made for it, fell into disrepute. Probably AA^iat plajmd the largest part in caus- 
ing doctors and patients to lose faith in it Avas that many of the commercial 
preparations of earlier days contained feAV, if any, Ih^e lactobacilli. 

After making their report in 1941, the authors made no further statistical 
studies on the efficiency of lactobacillus therap}' in trichomonas vaginitis for 
three years eA’-en though they realized that their first pulilieation represented 
merely a preliminary investigation. HoAvever, during this time, Ave have con- 
tinued to use the lactobacillus tablets successfully on our private patients. More- 
over, the authors continued to receive communication from other doctors in 
AAfiiich enthusiasm Avas expressed for this method of treatment. 

Along AAuth these satisfactory reports from other physicians, there are some 
failures recorded. Doubtless, a fcAv of these might be blamed on the tablets 
themselves, but manj'" of them Avere due, in our opinion, to the tablets not being 
correctly used. These failures haA-^e throAvn luiAvarranted doubt on the efficiency 
of this method of treatment. 

It must be appreciated that the bulgaricus bacillus tablets haA^e no antiseptic 
value. One merely attempts to change the bacteriologic flora of the A^agina A\ath 
them, or rather to restore it to normal so that the trichomonas Avill no longer 
be able to sui-aWc. To do this, it is necessary tliat the bulgaricus bacilli Avhich 
are introduced into the A^ngina be disturbed as little as possible. lienee, it is 
definitelj' AAU’ong to tell the patient to insert the tablets in the A^agina in the 
evening and then take a douche CA'cry morning. Another point, that in some 
instances has not been sufficiently emphasized, is the necessity of continuing the 
therapy during the menstrual period. This is true for most of the methods of 
treating this condition, not only for lactobacillus therapy. Lacobacillus tablets 
must be used AAdiile the patient is menstruating. 

The method Ave are adA'ising at the present time is the folloAving: As soon 
as the diagnosis is made, a biA’alve speculum is introduced into the A'agina, the 
ccrA’ix inspected for complicating endocervicitis, and Skene’s and Bartholin’s 
glands insxieetcd for possible inA’oh’ement. The vagina is then dried Avdth cotton 
and tAvo lactobacillus tablets inserted high in the vagina in the posterior fornix 
behind the cervix. The Amginal orifice is then plugged Avith a tampon of non- 
ab.sorbent cotton. When the patient retuims on the next day, llie tampon is 
remoA'cd. material taken from tlie A'agina for microscopic study, and the treat- 
ment carried out on the preceding day is repeated. On this second A-isit prac- 
tically cA'cry patient Avill report that the itching has become much less, and it is 
A-ery unusual to be able to demonstrate organisms at thritime. 
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Such office treatments are repeated daily for five days. The patient is then 
told to insert two lactobacillus tablets high in the vagina each night. She is told 
to take douches only if she becomes uncomfortable from unabsorbed particles of 
the tablets coming out of the vagina and causing irritation. If a douche is used, 
white vinegar (5 per cent acetic acid) is recommended in a strength of from 2 
to 4 tablespoonfuls to 2 quarts of water. Two douches a week are usually 
sufficient. 

This home treatment is continued from two to four weeks and longer if 
necessary. However, if the organisms promptly disappear and show no immedi- 
ate tendency to recur, the tablets need be used only every other night. It is 
especially important that they be used while the patient is menstruating, as that 
is, of course, the time when the vaginal defenses against the trichomonads are 
weakest. In a few instances we have had the patient return for a second course 
of five-day treatments in the office, but this is rarely necessaiy. 

In supposedly cured eases that were unusually long in responding to treat- 
ment we advise the patient to insert two tablets into the vagina during tlie two 
days before the period, while the flow is on, and for two days afterwards, and 
to continue doing this for four to six months after she is apparently cured. 
This probably would lie a good routine for all patients, and we have now decided 
to advise it in every case. 

If there is an endocervieitis which in itself is producing some of the leueor- 
rhea it is treated by a cauterization. All patients are given the usual instruc- 
tion regarding toilet technique, just as should be given no matter what method 
of treatment is being carried out. This consists of in.structing the patient to 
clean herself, after defecation, from in front baclrward, that is, from the vagina 
toward the rectum, rather than in the reverse manner as is usual for most 
women. This lessens the likelihood of the condition being kept up by constant 
reinfection from the anus. When it is possible to clear up the infestation 
quickly, it is lietter to advise against sexual relations. When the treatment 
must be continued for a longer period of time, the patient is instructed to take 
a plain water douche before coitus. 

When it is impossible or impractical for a patient to come to a doctor’s 
office or dispensary for a five-day course of treatments, we have had to be sat- 
isfied with home treatments carried out by the patients themselves. Some good 
results have been obtained in this way, although we feel certain that it is easier 
to re-establish a normal vaginal flora if the physician treats the patient in his 
office for five days before relying on the patient’s efforts. In carrying out the 
home treatments, the patient should insert two tablets a night high up in the 
vagina. She should try to place them in the posterior part of the vagina behind 
the cervix. No douches should be taken during the first week, and, during the 
second and third weeks, not oftener than every third day and then only if the 
patient becomes uncomfortable. Treatment should not be discontinued when 
a menstrual period comes on. Sexual relations should not be permitted during 
these three weeks. We have not had the patient on home treatment insert 
tampons to plug the vaginal orifice although this might be helpful. If tampons 
are adwsed, they must be made of nonabsorbent cotton, and certainly the vaginal 
plugs which are used by some women during the menstrual periods should not 
be used. 

This second report of the re.sults of lactobacillus therapy in trichomonas 
vaginitis is based on the study of 70 patients, all of whom received the five-day 
preliminary office treatment and then in.serted the tablets themselves nightly for 
at least two weeks at home. Forty-two of the women we treated were private 
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patients; the rest were seen in the dispensary. Fifteen of the latter group were 
Negro and 27 were white. As tliese figures correspond fairly well with the pro- 
portion of the white and Negro women seen in the Gjniecological Dispensary, 
this suggests that Trichomonas vaginalis vaginitis occurs with equal frequency 
in both races. The youngest patient in this series was a 10-year-old Negro girl 
who in addition to the trichomonas infestation had a gonorrheal vaginitis. It 
was not until after estrogenic suppositories had brought about the disappearance 
of the gonococci without any appreciable lessening of the leucorrheal discharge 
that trichomonads were looked for. In our publication of 1941, we mentioned 
a case of vaginitis due to trichomonads in a 5-week-old child, but in this second 
series we have not encountered any infestations in infants or young children. 
Four adult women had gonorrhea as well as the trichomonas infestation and 
three had both fungi and trichomonads. Fifty-four of the women in our series 
were married, and 35 had children. Tliere were 16 instances of trichomonas 
infestations in single women. 

All 70 of our patients complained of leucorrhea. Thirty-five, or 50 per cent, 
gave a definite history of pruritis. Dyspareunia was the outstanding complaint 
of 15 women. The authors feel so strongly that trichomonas vaginitis is one of 
the commonest causes of all three of these sj’-mptoms, namely, leucorrhea, pruritis, 
and dyspareunia, that they make it a custom to look for trichomonads as one of 
the first steps in the study of all women coming to them with one or more of these 
complaints. The duration of symptoms before the patients came under our care 
varied from a few weeks to several years. Fifteen had sjuiiptoms for over a 
year. A large portion of patients had been treated unsuccessfully with other 
methods of therapy. 

Wet preparations taken after rivo weeks of treatment were negative in 64 
of our 70 cases and all but three of the women stated that their symptoms had 
disappeared bj'^ that time. Four of the remaining six patients became free of 
organisms in three months through the continual use of the tablets at home. 
Two women of the series still have positive smears and leucorrhea, but both 
feel that they have been greatly helped. We now have 35 women who have 
reported monthly since cured and who have continued to have negative smears 
and to be symptomless for a period of six months. Fifty-five have been cheeked 
and have remained negative for three months. 

Summary 

A second sei’ies of patients have been treated with tablets containing laeto- 
bacilli and the results obtained reported. The method of using these tablets 
which the authors have found most effective is outlined. It is felt that two fac- 
tors explain most of the failures that a few physicians have reported with this 
method of therapy. First, they have recommended daily vaginal douches which 
defeats the purpose of the method of treatment, and second, they have not 
insisted that the treatment be continued through the menstrual period. While 
still not claiming that this method of treatment cures 100 per cent of the cases, 
the authors feel that their results have been very satisfactory. 

The authors wish to take this opportunity to thank Hjmson, Wescott & Dunning, Inc., 
for help in this investigation. 
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BENZYL PENICILLIN— CLINICAL TOXICITY AND EFFICACY BY 
MOUTH IN IMPETIGO IN THE NEWBORN INFANT 

A Preliminary Report 

Thomas 0, Gamble, M.D., Lloyd C. Miller, Ph.D., and M. L. Tainter, M.D. 

Albany, N. Y, 

(From the Departments of Obstetrics and Physiology and Pharmacology, Albany Medical 
College, Albany, N. Y., and Winthrop Pesearch Laboratories, Pensselaer, N. Y.) 

I N 1943 HoerneN pointed out tiie great increase in the load currently being 
borne by maternitj'" hospitals, especially in the war-industry centers, and cited 
many factors which have made more difficult the trying problem of controlling 
impetigo contagiosa of the newbom infant. This affliction constantly menaces 
every maternity hospital since outbreaks of it are disturbing for several reasons. 
Not tlie least among these is the expense of isolating the infected infants, 
coupled with its attendant demands upon all-too-searce nursing personnel. Also 
important is the drain upon the physician ’s time, both in treating the infant and 
in allaying the mother whose peace of mind must be iireserved. 

Since the offending organisms in impetigo contagiosa are considered to be 
predominantly staphylococcic or streptococcic, it was natural to try penicillin as 
soon, as it became available. As indicated below, there are already several papers 
on parenteral injection or local application of penicillin in this condition, but, as 
far as luiovm, the oral administration of ordinaiy commercial sodium or calcium 
penicillin has not been reported. It is the purpose of this communication to 
record therapeutic success with oral administration of the new benzyl ester of 
penicillin in a series of 15 babies with impetiginous lesions. 

Tile prospect that penicillin could control impetigo was indicated by Herrell and Ken- 
nedy2 who reported in 1944 on the general use of penicillin in pediatrics. Their series of 
cases included one case of e.xtensive impetigo in a IS-day-old infant. Penicillin was given 
intramuscularly, 2,500 units in 1 c.c. of saline solution, every three hours for two days, at 
which time “the lesions were completely healed.’* 

Taylor and Hughes,?- working in a British military hospital, were among the first to 
treat impetigo contagiosa successfully by local application of a penicillin ointment or spray. 
Eclatively small amounts (from 0,700 to .50,000 units used in the course of five to seven 
days) cured even extensive lesions when applied in these forms. Wrongs has published recently 
on similar experiences in Canadian militarj' hospitals; using penicillin ointment applied six 
times daily at fir.st, and later three times daily, he was able to clear the lesions in practically 
all of 09 cases of impetigo by the third or fourth day of treatment. It was nece.«sary to con- 
tinue the treatment, however, up to about ten days to prevent the relapses which occurred if 
medication were su.spended as soon as the lesions had cleared. 

Cohen and PfafF?' reported experiences in the U. .S. Navy with the local application of 
penicillin in cases of severe impetigo which had not responded to the accepted therapeutic 
measures, i.e., ammoniated mercury and sulfonamide ointments. These authors point out that 
the ointment was applied three times daily after removing the crust on the lesions, and ob- 
sen'cd ‘ ‘ most gratifying results ’ ’ in three to seven daj-.«, although the infection had withstood 
previous efforts at control from three weeks to three months. Templeton, Clifton, and 
Seeburgc. also reported the successful use of penicillin gauze or ointment in 12 cases of im- 
petigo contagiosa. 

IntraiBiiscular injections of penicillin .sodium in the Albany Ho.spital had 
been effective to a gratifying degree in controlling previou.s outbreaks of im- 
petigo contagiosa in the nursery. However, this form of injection therapy .suf- 
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fers from the disadvantage that the infected skin must be punctured several 
times daily with a hjTpodermic needle, thereby offering foci for new infections, 
and sterile abscesses are occasionally produced. Finally, sterilizing the syringes 
and needles and frequently preparing sterile solutions of penicillin, made neces- 
sary by the latter’s instability, take up valuable time. The use of an ointment 
in these cases was not considered advisable because of the disadvantages of 
surgical removal of the crust before each application. Therefore, the prospect 
of using a stable effective oral preparation offered relief from the above listed 
disadvantages, so inherently associated with parenteral or local administration 
of penicillin in the forms heretofore available. 

The reports of Meyer, Hobby, and co-workers"’ ® indicated that while crud6 
preparations of organic esters of penicillin were efficacious orally and paren- 
terally in experimentally infected mice, they were also quite toxic. The benzyl 
ester of penicillin, which was not studied bj’’ these investigators, has been found 
highly efficacious by us,® and was available in sufficient quantity for clinical 
trial in a stable, oil-soluble form. Prior to submitting it for clinical use, how- 
ever, toxicity tests were carried out to determine that it was safe. These tests 
had just been completed when the opportunit}^ was presented for trying it 
against impetigo contagiosa. 


Toxicity 

Several benzyl penicillin preparations have been tested for toxicity on mice, rats, and 
human volunteers. The benzoyl penicillin content of these lots varied between 10 per cent and 
50 per cent as estimated by in vivo chemothei-apeutic assays on mice against a suitable ref- 
erence standard. The rest of the material was presumably the benzyl esters of the organic 
acids and other impurities present in crude penicillin. 

Hundreds of mice have been given benzyl penicillin in the course of chemotherapeutic 
tests without apparent evidence of toxic eifects, although the doses have often been large in 
proportion to their body Aveight. 

In rats, sesame oil solutions were used for the toxicity tests. The least pure of these, 
containing 15 mg. of benzyl penicillin and 135 mg. of impurities per cubic centimeter, was 
given orally to young groAving rats for five daj's at tAVO dosage leA-els; 0.2 c.c. daily produced 
a slight and 0.5 c.c. a marked AA’eight loss. A solution containing 30 mg. per cubic centimeter 
each of benzyl penicillin and impurities AA*as giA’cn orally .to four rats for ten days ; tAvo each 
Avero giA’en 0.5 c.c. and 1.0 c.c. daily, respectively. The smaller dose had no perceptible etfeet 
on growth, but 1.0 c.c. retarded groAvtli someAA’hat, especially during the first three days AA’hen 
the rats ate little food. GroAA’th was resumed by the ‘fo'urth day and continued steadily to 
the end of a four-day aftertreatment obseiwation period. Autopsy at this time shoAved no ab- 
normalities visible upon gross examination. In a chronic test five rats Avere given 0.5 c.c. of 
the 50 per cent pure material six times AA'eekly AA'ithout any change in the groAvth rate or 
blood cell picture over an eight-Aveek period. These data indicate that the impurities associ- 
ated Avith crude benzyl penicillin are more toxic than the actiA’e principle, and that the toxic 
range of dosage is far beyond anj' conceh’able therapeutic intake. 

Taa'cIvc volunteers ingested single doses of capsules of 10 per cent pure material in doses 
equiA-alent to 10 to 40 mg. of the pure ester. No gastric distress or untOAvard reaction AA-as 
reported by any subject, although some noted eructation of a “benzyl acetate odor.” 

In a special experiment to study the tolerance to benzyl penicillin of a grade of purity 
readily obtainable in commercial practice, fiA’e A-olunteers took four doses a day for five da3-s 
bj' mouth. Each dose contained 50 mg. of the pure ester, a quantitA' considered to be con- 
siderabl}' in excess of ordinaiy therapeutic requirements. Phj-sical examination of the sub- 
jects at the end of the test period shoAA-ed no change in AA-eight, chest and heart sounds, the 
sy.stolic or diastolic blood pressure, the gingival mucosa, or the sclera. Blood samples talvcn 
before and periodieallj' during the medication AA'ere examined for hematocrit, hemoglobin, total 
red and AA’hite cell counts, AA'hite cell di.stribution, nonprotein nitrogen, and icteric index. 
These examinations gave no eAudence of anj- toxic effect of the benzol penicillin. Urine 
specimens Avere examined dailj- for glucose, bile pigment, and protein, as Avell as for casts j 
the findings AA'ore negatiA'c but in one subject's urine red blood cells AA’ere found consistently 
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in all specimens except those taken on the first and third days. Three specimen.s taken three 
weeks after conclusion of the experiment revealed that tliis subject regularly excretes a con- 
siderable number of red blood cells.* 


TabxvE I. Impetigo Contagio.sa Treateij With Bexeye Pexicieeix 


CASE 

AGE 

(days) 

NO. OF 

DOSES 

EXTENT OF LESIONS 

clinical course 




Propylene Glycol Solution Only 

3-S 

19 

12 

Three lesions on forehead 

Lesions slightly improved in 1 
day. Repeated treatment on 
second day; improvement on 
third and complete healing on 
fifth day 

10-B 

8 

12 

Large lesions on both groins 
and lower abdomen 

Lesions not much improved in 1 
dajL After G more dose.s, im- 
provement; patient discharged 
on next day. Four days later 
lesions almo.st healed 

11 -C 

8 

G 

One lesion, 0.5 cm., on buttock 

Healed on second daA' 

13-McC 

G 

G 

One lesion, 0.5 cm., on neck 

Healed on second day 


Propylene Glycol Sohtiion and Oil Solution 


8-B 

6 

G 

Coil) 

One lesion, 0.5 cm., on groin 
originallj' 

After G doses in oil, lesions dry 
and almost healed. Completely 
healed next daj- 


13 

12 

(glycol) 

Recurrence 7 days later with 

0 new lesions on abdomen 
and groin. Two days later 

3 new lesions on lower ab- 
domen 

Recurring lesions treated with 
benzyl penicillin in propylene 
glycol ; after G doses, only 
slightly improved. After C 

more doses, improved, but upon 
development of new lesions, gen- 
tian violet treatment substituted 

14-B 

5 

G 

(glycol) 

and 

6 

(oil) 

Two lesions, 0.5 cm., on neck 

Improved slightly by second day. 
Six doses in oil given. Com- 
pletely healed 2 days later 


Sesame Oil Solution 


1-M 

8 

6 

Several lesions behind cars and 
one on groin 

Lesions healing and drj* 1 day 
later; completelj' healed in 3 
days 

2-W 

8 

0 

TjTiical lesions?, 0.4 cm. in di- 
ameter, in axilla 

Lesions dry 1 day later and com- 
pletely healed in 2 days 

4-M 

3 


Fir.st lesion appeared on third 
postnatal day 

First lesions cleared after 8 intra- 
muscular injections of 5,000 
units each of sodium penicillin 
in saline 


7 

G 

Recurrence on seventh day 

Recurrent lesions drj' and healing 
3 day after benzyl penicillin 
treatment 

5-H 

8 

G 

IjGsions at angle of jaw and 
behind ear 

After fourth dose, lesions were 
drjdng. Discharged almost 

completely healed after sixth 
dose. No recurrence at home 

G-G 

19 

12 

Extensive lesions on back of 
neck, shoulders, and liead 

At end of treatment much im- 
proved and by next day lesions 
healed. Patient had been given 
(i doses in propylene glycol 4 
daj's earlier for unexplained fe- 
ver 

Completely healed 3 day later 

7-C 

30 

G 

lAisions on lower lip, 0.5 cm. 

9-L 

33 

0 

Four lesions, 0.25 cm. in di- 
ameter, on each thigh near 
groin 

Completely healed 3 day later 

12-E 

3 

0 

G 

Two lesions in axilla 

Healed in 3C hours 

Recurrence 4 days after discharge 
from ho.spital. Completely 

cured with G doses at home 

15-D 

G 

G 

Two lesions, 0.4 cm. in di- 
-ameter, on head 

Healed 3 day later 


•The author.s are indebted to Dr. R- C. Tow.se. plant physician of the Winthrop Chem- 
ical Company, Inc., for the iihy.sical examinations, and to Dr. E. W. McChesney and Mr. Henry 
Rivenburg of the tVinthrop Research Laboratories, for the urine and blood examinations. 
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Impetigo 

Fifteen consecutive cases of impetigo contagiosa occurring in the hospital nursery 
were treated wdth benzyl penicillin (Winthrop) after first being isolated. The material was 
dissolved in a strength of 25 mg. per cubic centimeter in sesame oil or in propylene glycol ; the 
former is a bland oil commonly used as a solvent for lipoidal pharmaceuticals and the latter 
is well known as a vehicle for vitamin D. The same dose was used for both preparations, 
i.e., 0.25 c.c. (10 drops) given eveiy four hours before each regular feeding for a total of 
six doses in twenty-four hours. Table I summarizes the results according to the vehicle of 
the preparation used since it was of interest to determine whether either had special merit. 

As may be seen from the table, one day of treatment (six doses) was sufficient to clear 
the lesions in two of the four infants given only the glycol solution, and a second day of 
treatment (twelve doses) cleared the other two cases. It should be noted that the ease 10-R 
was the worst afflicted of the whole series, and this may account for the necessity of continu- 
ing the treatment an extra day. However, the sesame oil solution cured eight out of nine cases 
in only one daj' and in these there was a strikingly prompt cessation of the impetiginous 
process with the beginning of medication. The time required for clinical cure was mainly 
dependent on the period -needed for tissue repair. These facts lent strong support to the im- 
pression that the oil solution was the more effective. In none of these cases was there any 
local treatment of the impetiginous lesions as is necessary when ointments or local antiseptics 
are applied. Removing the crust is, of course, a very tedious and painful operation, and it is 
highly desirable that it be avoided. However, the only means of avoiding it heretofore has 
been the use of parenteral administration of penicillin. This factor by itself would repre- 
sent a signal advantage in the treatment of impetigo. 

Two cases were treated with both the glycol solution and the oil solution. In one of 
these (lAB) there was slight improvement after one day of the glycol solution, at which time 
the sesame oil solution was substituted with complete cure in two more days. In the second 
case (8-B) the oil solution -u'as used first, and completely cured the first attack in twenty-four 
hours. A recurrence seven days later was treated for two days with the propylene glycol solu- 
tion, at which time the treatment was complicated by the application of gentian violet by 
another physician so that benzyl penicillin therapy was discontinued. 

The recurrence of impetigo in three of the babies is to be considered a reinfection rather 
than relapse inasmuch as the lesions were in new body areas. It is not surprising to have 
recurrences since there is no reason to expect penicillin in any form to confer immunity be- 
yond the time it is excreted. It seems quite probable, however, that a given amount of 
penicillin taken by mouth as the oil-soluble benzyl ester will not be excreted so soon as if 
taken parenterally as the sodium salt. This is an important consideration from the stand- 
point of the prophylactic use of benzyl penicillin. These data give no indication as to how 
little of the drug might confer a prophylactic protection, although the probability of its 
effectiveness in this way is clearly demonstrated. 

The babies were observed for any untoward reaction to the treatment which might be 
interpreted as evidence of toxicity. There was no unusual vomiting, failure to gain weight, 
or any other reaction which would suggest unfavorable effects of the medication. 

Summary 

The benzjT ester of penicillin given by mouth quickly cleared 16 attacks of 
impetigo contagiosa in 15 infants in a maternity hospital, and terminated a pro- 
tracted epidemic. The new form of penicillin is stable at room temperature and 
can be supplied to the physician ready for use. This material is as effective by 
mouth in impetigo as is the sodium penicillin administered bj’- injection. The 
great advantage of being able to give benzyl penicillin orally marks a major ad- 
vance over the previous injection therapy in handling this difficult condition. 
The new therapy avoids staining the skin and linen, as in the treatment ’svith 
dyes, and also does not require the painful surgical removal of crust as is neces- 
sary in local therapy of impetigo. The effectiveness of benzyl penicillin demon- 
strated in this study points out the need for extensive tests of this preparation 
in other types of infection. 
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NAUSEA OF PREGNANCY TREATED BY FORCED HYDRATION 

William C. Eller, II.D., and John H. Randall, ]M.D., Iowa City, Iowa 

(From the Department of Obstetrics and Gynecology, University of Jovm Hospitals) 

S EVERAL clinical entities have acquired the label of “a disease of theories” 
because of the divergence of opinion as to etiology, the multitude of different 
— even antagonistic — treatments, and, frequently, the volume of discus.sion in 
the literature. Certainly the sj^ndrome of nausea and vomiting of pregnancy 
qualifies on all the above counts for inclusion in this select group. 

In an excellent review of the sub,ieet, HalP has shovm that everything from 
an "unstable psyche” to the "pre.senee of tapeworms” has been cited as cau.sal 
factors. Pew, if any, hormone.s, vitamins, orgaus, or bodily proce.sses have 
escaped implication at one time or another. 

This addition to the already voluminous writing on the subject is justified 
on the grounds that the .sugge.sted method of treatment combines an effectiveness 
and a simplicity comparing veiy favorably with other methods now in vogue. 

In deference to those who insist that p.sychological factors play a pre- 
dominant role in this condition, may we suggest that nausea and vomiting, 
though the teians tend to be used almo.st synonymously, are not one and the 
same symptom; that the sensation of nau.sca may have an organic basis, while 
the presence or absence of actual vomiting depends on the p.s3'chosomatic pattern 
of the patient. It is well knovTi that .some individuals are prone to emesis for 
almost negligible reasons, whereas others may complain of extreme nausea but 
seem almo.st unable to vomit without .some sort of "assistance.” 

Although the vomiting, with its resultant dehydration and inanition, is re- 
sponsible for the serious sequelae, any treatment which completely relieves the 
nausea vill adequately meet the situation. Pew, if any, patients will have 
troublesome vomiting in the complete ah.senee of nausea. Accordingly, treatment 
was directed solely at the relief of nau-sea, whether or not accompanied by vomit- 
ing. 

This treatment was first employed on tlie assumption that the nausea of 
pregnancy is the result of the high concentration of chorionic gonadotropin 
(cyonin) present during the fir.st trime.ster, and that increased elimination by 
the kidneys should lower this concentration below a theoretical "nausea thresh- 
old” vith resultant relief of sj'mptoms. “Forced hydration” has since been 
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used as the sole treatment of our antepartum patients Avitli symptoms of nausea 
and/or vomiting. 

The following was included in the printed prenatal instructions given to all 
patients : 

Nausea and Vomiting . — It is not necessary to have “morning sickness” because you are 
pregnant. On!}’ some 50 per cent of pregnant women have tliese symptoms. 

Nausea, when present, is probably due to a hormone secreted by the pregnancy, which 
circulates in the, blood stream and is excreted bj' the kidneys. Tliis horinone reaches a high 
level in the blood at about the second month but then decreases in amount, so that by the 
fifth month you will find that your nausea is relieved or absent entirely. 

In the meantime, however, the discomfort and possible dangers of excessive vomiting 
make effective treatment worth AvhUe. 

Obviously, if you can make j'our kidneys exci-ete this hormone faster than it is being 
manufactured, its concentration in the blood will fall and your symptoms will be relieved. 

This is best done by drinking large amounts of water. 

The following plan of treatment is advised as soon as you begin to notice any nausea: 

Eat a fairly dry breakfast of toast and jelly, and a dish of drj’- cereal with a small 
amount of milk. Eat whatever you desire at other meals. 

Between breakfast and lunch drink four glasses of water. 

Between lunch and supper drinlc five glasses of water. 

Between supper and bedtime drink six glasses of water. 

This will not mean drinking a glass of water oftener than eveiy half hour; you should 
be able to do this easily. Increasing tlie amounts toward the end of the day relieves you of 
drinking so much in the morning when your discomfort is apt to be worse. If you are most 
nauseated in the evening, reverse the schedule. 

Tills program will necessitate your getting up in the night to urinate, but you will be 
doing this anyway; drink a glass of water each time you get up. 

This treatment will seem difficult, especially if you have already started vomiting. If 
the first few glasses are vomited, repeat them immediately and count only the glasses retained. 

In a day or so j’ou will find that your urine is almost colorless. This is the only way 
of being sure that you are drinlving enough water. You may find that very hot or salt water 
is more easily retained. 

You can be assured that as soon as your urine becomes clear, your nausea will improve 
and shortly will disappear altogether. 

Tliis rather lengthy discussion of theory and detailed plan of treatment was 
written after analysis of early failures. It soon became apparent that it is 
not sufficient to tell the patients to “drink lots of water”; this, to the average 
woman, means seven or eight glasses a day. Or, when told to drink fifteen 
glasses of Avater daily, the first reaction of the patient, especially if she had 
begun to A'omit, Avas, “I can’t do it.” The simple expedient of furnishing the 
patient some explanation of the treatment and a definite schedule to folloAV gave 
immediately improved results. 

It should be emphasized that these patients tend to recoA^er spontaneously 
at about the fourteenth to sixteenth Aveek of gestation. Accordingly, great care 
must be exercised in CA’aluating the results of any treatment, hoAvever effective, 
at or after this period. 


Material and Results 

Sixty-eiglit antepartum patients with sATuptoms of nausea and/or vomiting Avere studied 
as to results of this treatment. The folloAA'ing criteria Avere established in cA’aluating tliese 
results: 

Vcri/ Saiisfactori /. — Complete relief of nausea in four days or less, the patients being 
less than three and one-half months pregnant at the time of relief. 

Satisfactort /. — Complete relief of nausea in ten days or less, the patients being le.«s than 
three and one-half months pregnant at the time of relief. 
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Fair or DouMfnl . — Relief in more than ten days, or relieved ^vhen more than three and 
one-half months pregnant. 

Poor . — No relief because of inadequate treatment. 

Very Poor . — ^No relief in spile of known adequate treatment. 

Table I lists the results of treatment according to the above criteria. 


Table I 


RESULTS 

NO. OF CASES 

PEi; CENT 

Very satisfactory 

32 

47.0 

Satisfactory 

10 

14.7 

Fair or doubtful 

16 

23.5 

Poor 

6 

8.8 

Very poor 

4 

5.9 

Total 

68 

100.0 


All but one of the patients in the Satisfactory group were relieved in one week. In other 
words 60 per cent of the patients treated were relieved in seven days or le.^s, at a time in their 
pregnancy when they might have expected to still have troublesome symptoms. Five of these 
patients volunteered the information that their vomiting stopped after the first day of treat- 
ment. Once relief was obtained, several patients were able to maintain relief on less than the 
prescribed amount of water. But one patient who was relieved after two days on fifteen 
glasses, cut the amount to eight glasses, with prompt return of her symptoms; she went back 
to drinking fifteen glasses and had no further trouble. Another patient obtained a clear urine 
and rapid relief of her nausea on twelve to sixteen glasses daily; then the water seemed to 
make her nauseated; she cut her intake to nine to ten glasses and remained asymptomatic. 

All the patients having Fair or doubtful results were relieved of their distress, but seven 
required more than ten days to obtain relief, wliile nine were not relieved till after three 
and one-half months, so that the treatment cannot be given credit for the results. Six of this 
latter group, however, did not start treatment till after three and one-half months. 

All of the six patients who did not receive adequate treatment were cases early in the 
series who had been told simply to drink ‘'lots of water" or "fifteen glasses of water a 
day." None of them drank more than ten glasses. 

Four of the patients were known to have had adequate treatment over a sufficient period 
of time and were completely unrelieved of their symptoms. One of these was still nauseated 
and vomited occasionally at five months. Two were relieved by parenteral vitamin B complex. 
The fourth had marked nausea without vomiting associated with marked gaseous abdominal 
distention; this was found to be definitely related to starches and carbohydrates in her diet, 
and was relieved in two or three days by administration of Taka-Diastase and mild catharsis. 

Discussion 

Corresponding closely to the period of greatest .SAOicytial activity, tlie .serum 
concentration of chorionic gonatropic hormone (cyonin) rises rapidly from its 
inception to a peak at about the thirtieth day of pregnancy. Cyonin production 
may, during this period, rise to as high as 1,000,000 I’at units per day in a nor- 
mal pregnancy. This peak is shortly followed by an equally abrupt decline to 
a level of less than 10,000 rat units per day, which concentration is maintained 
throughout the duration of the pregnancy.- 

Hall cites the work of Brindeau et al.,^ who demonstrated high serum and 
low urine concentration — retention, perhaps ? — of cyonin in cases of hj-^peremesis, 
with return to normal levels on recovery from the vomiting. 

Schoeneck^ presents evidence of abnormally high levels of cyonin in both 
the urine and seinim of patients with nausea and vomiting, also points out that 
the greatest concentration occurs at the time when nausea and vomiting are 
most commonly encountered. It may be added that the fall in cyonin concentra- 
tion coincides Avith the time Avhen these patients tend to be spontaneously re- 
lieved of their distress. 
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It is probably significant that in h 3 ’-datidiform mole, with its sustained high 
levels of serum and urine cyonin, nausea and vomiting are more excessive than 
in normal pregnancy. Excessive vomiting was noted in 13.5 per cent of the 
500 cases reported by Palmer Findley.® 

While the above considerations led us to initiate this therapeutic approach 
to the problem, these results should not be eonstrued as additional evidence tliat 
cj^onin is the proved cause of the nausea of pregnancy. It is entirelj’^ possible 
that some other metabolite is aetuallj’- responsible, and that it was so altered or 
excreted by the treatment as to give these favorable results. 

The etiological implications might have been clarified had the serum and 
urine concentrations of ej’^onin before and after treatment been studied. Further, 
the production of nausea bj’ administration of large amounts of the hormone to 
pregnant and nonpregnant women would have been significant. These investi- 
gations were not possible at the time of this studjL 

Nevertheless, regardless of our present ignorance as to tlie exact mechanism 
involved, the clinically significant fact remains that this method of treatment, 
]iroperly conducted, will completely and rapidlj^ relieve nausea in tlie majority 
of pregnant women. For its simplieit}’-, economj’-, and effectiveness, it merits an 
important place in our therapeutic armamentarium. 

Summary 

1. “Forced hj^dration” witli its resultant diuresis was used as a means of 
treating nausea of pregnancy, whether or not accompanied by vomiting. 

2. Specific directions for the patient, preferably printed, give improved 
results. 

3. Eesults of aii}^ treatment obtained after three and one-half months’ gesta- 
tion are misleading. 

4. Sixty per cent of the patients treated were eompletety relieved of nausea 
within seven days ; 47 per cent were relieved within four daj’^s. 

5. There is evidence that the nausea of pregnane^’’ follows and is due to tlie 
liigh serum concentration of chorionic gonadotropin (ej'^onin) in the first tri- 
mester of pregnane.y ; reduction of this concentration bj^ diuresis may explain tlie 
effectiveness of this treatment. 

6. This method of treatment deserves recommendation because of its sim- 
plicity, economy, and effectiveness. 
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SUPPURATING FIBROMYOMAS: REPORT OF A CASE WITH A 
REVIEW OF THE LITERATURE 


Trvix jMiller, B.S., Xkw Rochelle, N. Y, 

(From Ihc Dcparlmcnl.H of Gynecology and Pathology, Jnrish Hospital of Jlrooklyn) 

S UPPURATION of fil)romyomas is rare. A survey of the literature reveals 
that a suppurating fihromyoma associated witli prolapse of the uterus has 
never been reported. Because of its rarity and the paucity of literature upon 
the suh.jeet, this ease is presented. 

Pi-eport of a Case 

M. X., No. 271530, a ul-vear-old AVe.st TnOian Xegro woman was aOmitteO on .Jan. 6, 
1044, to the Gynecological Service of the .Jewish Memorial Hospital with complaints of ab- 
dominal swelling and a protruding mass at the vagina. 

The patient was a gravida iii, para i, the last pregnancy having occurred tliirty years 
prior to admission. She liad been a sufTercr from “high blood i)rcssure” for si.v years and 
stated that she had been told that “her heart was bad.’’ The last men.‘-trual period had oc- 
curred one and one-half years previously. 

The patient had first noticed the protrusion at tlie vulva two years before admi.‘-sion. It 
was associated with a sense of heaviness and bearing-down jjehdc pain. An abdominal mass 
was noticed one year before admission, and two weehs before the patient entered tlie hospital 
it had suddenly increased in size. AVith the increase in size the patient began to experience 
fever, malaise, chills, and naufoa. An episode of vaginal bleeding during which an estimated 
glassful of bright red blood was lost had occurred sixteen days before admission. Because 
all sjnnptoms were becoming worse, the patient applied for admission. 

Physical examination on admission revealed an emaciated Negro woman appearing much 
older than the stated age, and in acute distress. The temperature was 101.8° F., the pulse 94, 
and respirations 20. Tlie mucous membranes were pale. Tlie blood pressure was 170/110. 
The heart was found to be much enlarged, the apex beat being placed in the sixth interspace 
in the anterior axillary line. The lungs were clear. Abdominal examination revealed an 
ovoid tumor measuring about .35 by 25 cm. The tumor arose from the pelvis, filled both 
flanks, and reached to the level of the umbilicus. Its upper and left portions were cy.stic. 
The mass was relatively fixed and somewhat tender to palpation. 

Vaginal examination revealed a third-degree prolapse of tlie uterus with complete ever- 
sion of the anterior and posterior vaginal walls, the cul-de-sac, and complete descensus of the 
bladder. After replacement of these structures, the uterus was thought to be jialpable as a 
small senile structure lying on the left and anteriorly. 

Laboratory Findings . — The hemoglobin was 55 per cent and red cells 3,450,000; white 
cells 38,700, with 91 per cent poly.s, 1 per cent immature forms, 7 per cent lymplmcj-tcs, and 
1 per cent eosinophilcs. Toxic granules were noted in the polys, and there was achromia of 
the red blood cells. The AVassermann and Kline tests were 4 plus fjositive. The urine was 
acid, negative to albumin and sugar, and was negative microscopically. A dilution and con- 
centration test revealed the highest specific gravity to be 1.1014 and the lowest to be 1.004. 
The blood urea nitrogen was 11 nig. per cent, the blood sugar 113 mg. per cent, and the total 
proteins 5.95 Gm. per cent. X-ray studies revealed an enlarged boot-shaped heart and the 
abdomen enlarged b%’ a soft-tissue mass which almost completely filled the pelvis and extended 
upward to above the crest of the ilium. Electrocardiogram revealed marked left axis devia- 
tion and mild myocardial damage. The erythrocyte sedimentation rate was 98 mm. (normal 
in females 20 rnm.;. 

Clinical Diagnosis. — J’seudomucinous eyrt of the ovary with infection; complete prolapse 
of the bladder, uterus, tiiid cul-de-sac; hypertensive cjirdiovascular discn.^-e; secondary anemia. 

Course. For the first four days in the hospit:il the patient ‘s temperature fluctuated between 

101° and 102.8° F. Blood cultures nere rej»eatedly negative. On the fifth Iiospital day, fjccause of 
the obvioU'-lv severe infection, sulfaditizine therapy wtis begun, with a rapid attainment of a 
high blood level of the drug. On the ninth ho'pital dtiy the temperature had subsided to 
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levels between 100° and 101° P. On this daj-, however, the patient began to have nausea, 
vomiting, and diarrliea, and for the tiist time since admission began to complain of severe 
abdominal pain of a colicky nature. Examination revealed that the mass now reached to the 
level of the xiphoid, a rise from the level on admission of about 6 cm. The patient was ob- 
viously failing. Though her condition for operation was extremely jjoor, a laparotomy was de- 
cided upon. Medical consultation confirmed this opinion. Accordingly, on tlie tenth hospital 
day an exploratory laparotomy under cyclopiopane, oxygen, and curare anesthesia was per- 
formed. The uterus was found to be enlarged to the size of a full-term gestation, the en- 
largement being primarily due to a large fibromj'oma that occupied the fundus and upper part 
of the corpus uteri and measured 15 cm. in diameter. At the top of this tumor a defect 9 
cm. in diameter was present. The defect was closed by adherent indurated omentum. On 
separating the omentum from the uterus in the course of the operation, the fibroid was found 
to be cystic, containing 950 c.c. of thick eicamj' pus. The pus was lemon-yellow in color and 
odorless. Four other intramural fibroids ranging in diameter from 5 to 9 cm. were noted in 
the uterus. No free peritoneal fluid was found. The tubes and ovaries were normal in ap- 
peavance. A specimen of the pus was taken for culture, and then a supraceivical hysterectomy 
with bilateral salpingo-oophorectomy was done. Ten grams of sulfanilamide were dusted 
into the peritoneal cavity. The peritoneal ca\*ity was drained from the lower angle of the 
wound with a rubber Penrose drain. 

After operation the patient’s condition was good for eight hours. In the ninth hour 
postoperatively her blood pressuie suddenly fell, and despite all forms of therapy, including 
parenteral digitalis and sulfadiazine, she expiied thirty-four hours after operation. 

Culture of the pus from the suppurating fibroid revealed Streplococcus hemolyticus. 



Figr. J. 


Gross^ Description of Specimen (Pig. 1). — The specimen consisted of a grossly mis- 
sliapen uteius, amputated above the cervix and measuring 17 by 16 by 10 cm. Firm nodules 
up to 9 cm. in diameter, composed of gray and wliite fibers, projected from the serosal sur- 
face. At the fundus was a large, firm nodule, intramural in location, that measuied 15 cm. 
in its greatest diameter. At its upper surface was a defect 9 cm. in diameter. The upper 
two-thirds of this nodule consisted of a C 3 'st containing soft, friable, necrotic, gray, brown, 
and pink tissue. Scatteied throughout the remainder of tlie nodule were soft, necrotic areas 
measuring up to 4 cm. in diameter. The uterine canal was distorted and measured 8 cm. in 
length. 
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Microscopically (Fig. 2) the endometrium revealed infiltration with small round cells, 
largo mononuclear cells, plasma cells, and some polys. Within the myometrium, foci of 
similar infiltration were seen. 

The nodules ^veie revealed to have necrotic, poorly staining, loosely arranged tissue 
with infiltrations of mononuclear and polymorphonuclear cells. In some places the infiltra- 
tion of these cells completely obliterated the cyto-archilccture. 

Sections from normal-appearing myometrium adjacent to the necrotic fibroids revealed 
foci of dense infiltration with polys and moiioej'tes. 

Pathologic Diagnosis . — ^Leiomyoma of uteru.s, with chronic and acute suppurative re- 
action; endometritis and myonietriti.s, chronic and acute; omentum with acute suppurative 
inflammatory reaction. Autopsy revealed the cause of death to be acute generalized peritonitis. 
Other postmortem findings of note were multiple gallstones and a markedly enlarged heart. 



Fie. 2. 

Eeviev/ of the Literature and Discussion 

Incidence. — Distinction between fibromyomas that are necrotic, gangrenou.s, 
or subject to .some other marked degenerative change, and those that are truly 
.suppurating is rarely made. Also, distinction between fibroids infected pri- 
marily from the uterine cavity and tho.se .secondarily infected from without the 
utei’us is not made. True suppurating fibromyoma.s, if one excludes those of 
submucous location (and therefore in direct contact with potentially or actually 
infected cavities), are extremely rare. It can also be said that even .submucous 
fibroid.s, the type which most frequently .show suppurative change.s, evidence 
these changes mostly in the mucosa overlj'ing them rather than in the sub.stance 
of the tumor itself.^ 

A review of the literature from 1871 to the present atte.sts to the rarity of 
true suppurating fibromyomas; there are le.ss than 75 cases reported. Carter^ 
in 1871 apparently made the first recorded reference to a suppurating fibroid 
in reporting a case before the London Obstetrical Societj'. Query” in a review 
of the literature up to 1901 was able to collect but 47 cases of suppurating 
tumors not associated with other types of infectious degeneration. i\re.s.sa‘‘ in 
50 eases, Le Bee'^ in 57, and Noble'”' in 218 failed to observe suppuration. Harri.s' 
in describing unusual complications of fibroids in a large series of eases does 
not mention .suppuration. Lauvens® reported an incidence of 0.5 per cent in 
360 cases. Kelly and Cullen® in 1,674 fibroid cases noted suppuration in 13 
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cases, two of which were from the practices of other gjoiecologists. Nixon, in 
reporting a case, notes that it was the first case of suppuration seen by Deaver 
in over 1,200 cases of operated fibroids. A review of over 1,400 operated fibroid 
cases in the Brooklyn Jewish Hospital during the last fifteen j^ears failed to re- 
veal a single ease of true suppuration. 

On the other hand, some authors state that suppuration is not uncommon. 
Stark^^ reports three cases of suppuration associated with red degeneration that 
occurred within a short period of time, klartin^^ reports a 5 per cent and 
Collingworth^^ a 15 per cent incidence of suppuration. However, the last two 
authors do not differentiate between true suppuration and infectious degenera- 
tion. 

Mode of Infection. — Fibrom^mmas become infected in two ways, i.e., pri- 
marily by extension from the uterine cavity, or secondarily by extension from 
adjacent or contiguous structures. Kellj^ and Cullen® noted the following 
modes of infection in 13 cases: 3 bj'- direct continuity with the bowel; 6 from 
the uterine cavity (evidenced by tymphangitis and endometritis); 4 with no 
demonstrable mode of infection. Stark reports of his cases as being infected 
from acute pelvic inflammatory disease. All tumors that are infected by spread 
from contiguous structures (bowel, adnexae, etc.) are subserous in location. 
However, tumors of this situation can also be infected from the uterine cavity. 

Other modes of infection have been suggested. Boyd,^^ Gardner,*® Graves,*® 
and others** feel that one probable route of infection is a hematogenous one 
superimposed on a locus minoris resistentiae, the locus being the result of hyaline 
or other types of degeneration. Wolfe,*® on the other hand, feels that the almost 
universal degenerative changes seen in fibroids are due to a disturbed blood 
supply of the tumors and, accordingly because of the rare incidence of infection, 
feels that hematogenic spread is an improbable route. 

The routes of infection in order of frequency are: (!) lymphatic spread 
from the endometrial cavity; (.2) direct extension from bowel, infected adnexae, 
and other contiguous structures (this in subserous tumors only) ; (5) hema- 
togenous spread from circulating organisms to a local point of lowered resistance. 

In the ease presented in this paper, the route of infection la}’’ from the 
endometrial cavity. An unusual feature was the infection of the uterine cavity 
resulting from the exposed and -nilnerable situation of the prolapsed uterus. 

Pathologic Chara-cteristics. — No one type of organism predominates as the 
infectious agent. Colon bacilli, streptococci, and staphylococci are the most 
common infecting organisms. Nixon’s case was caused by gonococci. This is 
the only ease reported Avith this type of organism. No case of gas bacillus in- 
fection was found in the literature. 

The amount of pus contained in the tumors tends to be large. The average 
amount in the eases in the literature was about 500 c.c. Kelly and Cullen had 
cases containing 1,900 and 1,650 c.c. of pus. Vautrin*® reported a case contain- 
ing 2,500 c.c. 

The pathologic picture, gross and microscopic, is the characteristic one of 
acute suppurative inflammation. Very frequent is a contiguous inflammation 
of peritoneum and omentum. 

Complications, due to progression of the inflammatory pi’ocess, are com- 
mon. Eupture into the peritoneal cavity with production of acute generalized 
peritonhis,^® perforation into the boAvel ivith tenesmus, diarrhea, etc.,®* and 
perforation into the uterine cavity Avith production of a foul, profuse A’aginal 
discharge,®^ are reported. Eupture into the bladder has been reported once.®® 

Age Incidence, Symptoms, Diagnosis. — The greatest age incidence of sup- 
puration occurs during the sexually active period of life, i.e., 19 to 46 years. 
While a large number of eases occur in puerperal Avomen, there is no specific 
age leA’el nor is there a relationship to the number of children a AA’oman has had. 

Sjmiptoms are marked, being essentially those of acute infection. TJie 
erythrocyte sedimentation rate is increased and a leucoej’tosis is usually pres- 
ent. There is usually rigidity and tenderness of the anterior abdominal AAmll. 
A characteristic symptom is a sudden increase in size of the fibromyoma associ- 
ated AAUth sharp lancinating pains in the affected region.® Sj’mptoms of acute 
peritonitis and gastrointestinal upset occur, depending on the subsequent spread 
of the infection. 
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The diagnosis, while not difficult to make, is nevertheless rarely made, ap- 
parently because of tlie extreme rarity of this complication of fibroids. Kelly 
and Cullen, in their series of 13 cases, had 4 not diagnosed before operation. 
Stark’s series of three had one not diagnosed. 

Treatment and Pfognosis . — The treatment is surgical. Supracervical hys- 
terectomy done as quickly as possible is the method most frequently used. 

The prognosis with the above treatment is extremely poor. Kelly and 
Cullen had a mortality of 4 in 13 ca.ses. One of 3 cases died in Stark’s series. 
Basso^^ estimates a 50 per cent moilality in suppurating fibromyomas. Where 
they are given elsewhere^'^’ in the literature, mortality rates range from 
33% to 70 per cent. This grave progno.sis associated with extirpation of the 
uterus causes us to feel that simple drainage vith later extirpation Avhen the 
patient’s general condition is better might give bettei* results. 

No mention is made of the effect of sulfonamides and penicillin on these 
cases. In all probability better results will be obtained with their use. 


Summary 

A case of suppurating fibromjmma associated with complete prolapse of 
the uterus has been presented. Ascending infection is proved. Treatment is 
reviewed. Prognosis is grave. 

Thanks are extended to Dr. S, A. Wolfe for hi.« sugge.^tions and help in the preparation 
of tins paper. 
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PARACERVICAL ANESTHESIA FOR THE RELIEF OF LABOR PAINS 

Samuel S. Rosenpeld, M.D., New York, N. Y. 

(From the Department of Oistetrics, Jewish Memorial Hospital) 

H aving performed such g.ynecologic operations as dilatation and curettage, 
amputation of the cervix, repair of the eeiwix, the Manchester operation, 
the interposition operation, and even vaginal hysterectomy under paracervical 
anesthesia supplemented by local infiltration and at times by rectal ether, it 
seemed to me that this form of anesthesia should prove effective in obstetrics. 
I therefore tried it and when the very first ease proved satisfactory, I Avas en- 
couraged to continue. 

In a study of the literature, I found that Gellert,i in 1926, reported a series of thirty 
cases, terming his method "parametran.” His technique consisted of injecting 10 c.c. of a 
1 per cent solution of novocain parametrialty on both sides into the cervical plexus. Pribrams 
reported a series of cases in 1927, citing the above-mentioned work of Gellert. He called his 
method “blocking of the uterovaginal plexus.” His anesthetic agent was 1 per cent novocain- 
suprarenin solution. Henriet,^ in 1937, reported a tcclinique for infiltration of the “pelvi- 
perineal plexus” using 20 c.c. of 1 per cent novocain solution without adrenalin. Ilenriet and 
Valdejo^ used this method in 85 obstetric cases with success and speak of infiltrating the pelvi- 
perineal plexus in its paravaginal and paracervical portions. 

In this form of anesthesia, the local anesthetic is injected alongside the 
cervix, the aim being to anesthetize and thus block the sensory nerve fibers in 
the parametrium. This is easily aceomplislied by a bilateral injection of the 
anesthetic solution parallel to and alongside the cervix to a depth of from 3 to 
4 cm, into the lateral fornices. 

In the beginning, I attempted to expose tlie cervix and inject under direct 
vision, employing one and sometimes tAvo assistants. This technique proved un- 
satisfactory, first because patients frequently complained of pain caused by 
traction on the retractors, and second, it commandeered the time of interns 
Avho Avere urgently needed else^Ad^ere in the hospital. I soon found that one 
could more readily and more easily inject the patient by himself, retying on the 
sense of touch. The materials required are a 10 c.c. sju’inge, a long flexible 
needle, and the anesthetic solution. If desired, a needle constructed AAuth a 
shoulder such as is commonly used for injections about the tonsils maj^ be 
employed, the shoulder limiting the depth of the needle’s penetration into the 
parametrium. 

Method 

AVlien ready to iuject the solution, the patient is prepared and draped as for delivery. 
To conserve supplies, I have had a bundle made up known as a “paracervical bundle” con- 
taining 4 towels, leggings, 1 sheet, 1 Asepto sjwinge vdth rubber bulb, 2 medicine glasses, 
a 10-c.c. syringe, and a long flexible needle. 

After the patient has been washed with soap and water and sprayed with merthiolate 
solution, she is draped. Aw Asepto syringe full of aqueous merthiolate is injected into the 
vagina. I usually begin by injecting the left side first. The index and middle fingers of the 
left hand are pressed into the space between the left side of the cervix and the vaginal 
vault, and the needle is guided so that it pierces the vault close to and parallel to tlie cervix. 
This procedure is then repeated on the right side. 

I began by using novocain. I found, however, that the anesthetic action as a rule 
lasted onl}' a short time, though in a few instances periods of from one to two hours of 
complete relief from pain were observed. 
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In an effort to secure more prolonged anesthetic action, resort was inade to nupercaine 
(alpha-butylox^ycinchoninic acid diethylcthylenediamide hydrochloride). Solutions of 1:2,000, 
1 :1,500 and 1:1,000 were all used with very satisfactory results. "We also employed Eucupin 
(isoamylhydrocupreine dihydrochloride) with equally satisfactory results. 



Fig. 1. — Injection of left parametrium. The right side is injected in the same manner 
using the same hand. The position of the needle indicates the outer limit of the area injected. 
Most of the anesthetic solution is injected much clo.<--er to tiie ceiwix. 


Results 

This series consisted of 100 patients of whom 45 were nulliparas and 55 multiparas. 

All of the anesthetic agents employed were effective. Everj' patient', without exception, 
enjoyed relief from pain, analgesia frequently' being noted even before the completion of the 
injection. MTien less than 50 c.c. of solution were injected, the duration of anesthesia was 
appreciably less than when larger amounts of the same agent were employed. 

Both nuxiercaine and Eucupin were much more effective than novocain from the stand- 
point of duration of anesthesia. Nupercaine 1:1,500 was as effective as the 1:1,000 solution 
and more effective than the 1:2,000. The higher concentrations of Eucupin were more 
effective than the standard or stock solution (Eucupin dihydrochloride O.OG Gm., procaine 
hydrochloride 0.3 Gm., Ringer’s solution q.s. ad 30 c.c.). The longest duration of anesthesia, 
eight hours and six hours, respectively, was observed in two patients who were injected with 
0.5 per cent Eucupin plus 1 per cent procaine and adrenalin. 

One patient in the 1 : 1 ,500 nupercaine group had five hours of complete relief from pain. 

An attempt to determine the average duration of anesthesia in each group studied 
yielded inconclusive data because the patients were not injected at exactly' comparable 
times and in many' instances labor was completed at various intervals before the anesthetic 
action of the various injected solutions would have disappeared. 

■\Micn injecting novocain, one-half to two hours of anesthesia was obtained depending 
on the concentration of the solution. The nupercaine cases enjoyed two and a half to four 
hours comx>lete relief from pain when 50 c.c. or more of a 1:1,500 solution was injected 
and about the same length of analgesia when the standard solution of Eucupin was employed. 
Stronger concentrations of Eucupin gave from two and a half to five hours of complete 
relief and occasionally exceeded the latter figure. 

In most patients it was obsen-ed that the period of complete relief was followed by a 
longer or shorter period of partial relief, during which time the patient sensed pain but 
stated that it "wasn’t bad.” If no more solution was injected and labor continued, the 
intcn.«ity of the pain would increase so that eventually the labor pains would be "as bad” 
as before the injection. 
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There did not appear to be any effect on the average length of labor. Here and 
there a case appeared to us to have been prolonged by the use of the anesthetic solution 
but this was compensated for by cases that seemed to be hastened when a similar solution 
was injected. 

Our series is not yet large enough to permit us to determine whether adrenalin in- 
creases the duration of the anesthetic effect of the injected solutions or whether it has any 
effect on prolonging or shortening the duration of labor. 

It was noted in the vast majority of cases that when the presenting part reached the 
perineum, pain would return. In the last few cases of this series, we have been able to 
obtain a more or less painless perineal stage by local infiltration of the posterior portion 
of the vaginal vault, injecting laterally to the midline so as to avoid puncturing the rectum. 

In the cases where the blood pressure was studied there was only one instance where 
a marked drop of blood pressure was noted. The pressure prior to injection was 130/80 
and immediately after it fell to SO/60. There were no clinical sj’mptoms, the patient was 
unaware of the condition, and in fifteen minutes the pressure had returned to its former 
level. In this case the anesthetic solution was 0.4 Eucupin with procaine. The fetal heart 
rate became appreciably lower in two cases immediately after injection. This condition 
lasted only a very short time and both infants were born alive, and left the hospital 
in good condition, despite the fact that one of them was suffering from erythroblastosis. 
In one instance 1:1,500 nupercaine with adrenalin was used, and in the second case 1:1,000 
nupercaine ufith adrenalin. 

There was no maternal mortality. 

Complications were verj' few in number. One patient liad a severe postpartum chill 
immediately following delivery. The temperature remained elevated for forty-eight hours. 
The solution used in this case was Eucupin. One patient developed a marked postpartum 
distention. This patient was also injected \vith Eucupin. Tlie distention disappeared after 
seventy-two hours. 

One infant was stillborn. The mother received one injection of nupercaine 1:1,500 
and had about three hours relief from pain. The fetal heart sounds at this time were 
normal and remained so until just before delivery about eight hours after the injection, 
at which time the anesthetic effect had long since disappeared. Delivery was accomplished 
by midforceps and there was a very tight coil of umbilical cord tightly wound around the 
neck. All attempts at resuscitation failed. Permission to perform an autopsj’^ was refused. 

In two instances emergencies arose after paracervical injections had been made, 
necessitating cesarean section. The mothers and babies progressed favorably. 

Some of the associated conditions encountered were clironic cardiac disease, multiple 
fibroids, psychoneurosis, and hyperthyroidism. All these patients were injected without 
complication and with evident benefit. An infant suffering from erythroblastosis was born 
to one of the mothers in this series. The diagnosis was proved. Prompt and rigorous 
treatment was instituted; the baby recovered and left the hospital in good condition about 
one month after birth. 

In a few instances, contemplated injections were cancelled because the presenting 
part had dilated the cervix to such an extent that it would have been impossible to reach 
the paracervical tissues without danger of injecting some of the anesthetic solution into the 
fetal scalp. 

In a few cases only one side could be safely injected and these patients enjoyed a 
great measure of relief. 

A few patients, immediately after or while the injection was going on, complained 
of an initial tingling in the legs and toes followed by numbness. This syndrome cleared 
up in eveiy instance before the patient left the delivery room. One patient who was in- 
jected with novocain became “giddy.” This lasted for only a few minutes. One patient 
complained of severe pain in one heel, the pain lasting about twenty-four hours. 

Practically all of the patients, even the most boisterous, became calm and cooperative 
immediately after the injection. 

"Dterine contractions continued in every ease. The patients had no sensation of pain, 
and multiparas, fully or almost fully dilated, were urged to bear down when a uterine 
contraction was observed. The patients cheerfully complied and it was noted that the 
expulsive efforts were far more effective in these patients than in those who sensed pain. 
■\Vlien pituitrin was injected intramuscularlj’-, the uterine contractions were seen to be much 
stronger and more frequent. Tlie patients, however, were unaware of this and felt no pain. 
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Spontaneous delivery occurred in 22 per cent of the nulliparas and in 09 per cent 
of the multiparas. Many of the forceps deliveries were of the so-called prophylactic type. 
The anesthesia employed to ciTect delivery included local infiltration plus pudendal block, 
combined anesthe.sia, i.e., inhalation plus local infiltration anesthesia as is de.scribed by 
the author/) and spinal. 

Discussion 

It is a moot question jvs to whether or not the relief of pain in labor is so important 
as to justify the amount of research and thought that has lately been applied to this 
problem. The future will answer that question for us. 

Clinically, it does not appear to make much ditTerenco whether the relief of pain is 
procured by drugs acting directly on the central nervous system or whether analgesia is 
obtained by action on the local nerves. 

Since drugs acting on the central nervous system are so much more easily administered, 
it therefore appears logical to make use of them first and when their action is satisfactory, 
local measures need not be instituted. 

In cases where centrally acting drugs fail to give the required relief, paracervical 
approach has mucli in its favor. There is no difficulty in injecting the drug solution into 
the proper channel. In not a single in.stance in this scries did the injected solution fail to 
give relief, indicating that the drug had been injected in the proper arcJi in every' case. 
This contrasts with the 10 to l.l per cent of reported failures with caudal due to inability 
to inject the drug into the proper space. 

In the average multipara the paracervical method when it is indicated is almost ideal. 
The labors as a rule are short and most of the anesthetic solutions used produce anesthesia 
that is effective through the most painful part of parturition. The same holds true for 
nulliparas in whom the cervices arc soft and the fetus is of average size. In these women, 
labor is likely' to be shorter than the average for nulliparas. If the injection or injections 
are properly timed, the most painful portions of the labor could be eliminated. 

As stated above, C9 per cent of the multiparas and 22 per cent of the nulliparas 
delivered spontaneously'. This contrasts with the almost universal need for instrumentation 
when caudal anesthesia is used. 

Caudal enjoys certain advantages over paracervical. 'When continuou.s caudal is used, 
there is, of course, no' need for reinjection 'When using the paracervical approach, rein- 
jection is necessary when pains reappear if one dc.sires to have the labor continue painlessly. 
Should operative procedures become necessary to terminate babor, one can proceed without 
delay- when using caudal, whereas, witli paracervical, additional anesthetic procedures, e.g., 
local infiltration, pudendal block, inhalation, or spinal, are necessary-. Caudal has another 
advantage in that, wlien it is .successful, the perineal stage is painless. With the paracervical 
method, the level of anesthesia is higlier than the x^crineurn, and as a result the perineal 
stage is usually- painful. However, in the last few cases in this series, infiltration of the 
vaginal wall and posterior vagina have succeeded in securing a practically painless perineal 
stage.. In the average multipara, the perineal stage lasts only a very short time, and the 
pain can easily- be controlled by- either local infiltration of the jjorineum or a few whiffs 
of either nitrous oxide or ether administered during the course of the p'^in. 

Table I shows the drug agents employ-ed in this scries. Procaine was the first anes- 
thetic drug used and while it was just as efficacious from the .standpoint of aboli.shing x>ain 
as the drugs later employed, ncvcrthelc.'^s other anesthetics were exjjerimented with in 
order to obtain a more prolonged action. Experiments on myself led me to believe that 
nupercaine and Eucupin could fulfill that jmrpjose. Wliile both of the latter drugs are more 
toxic th-an procaine, this deficiency is, however, compensated for by the fact that they- Jire 
effective in very- much higher dilutions than procaine, thus making it possible to use much 
smaller quantities of the crude drug. The ideal anesthetic for this purpose is still to be 
found, but suitable solutions of nupercaine or Eucupin \s'ill, on the average, produce from 
three to four hours of complete freedom from pain and perhaps an additional hour or two 
of partial relief. An occasional case may- be encountered such as the two in this serieH^ 
one of which had eight liours and the other six hours of cornjdete absence of pain, but 
with the drugs emjdoy-cd in this series no more than four hours of compdete relief should 
be expected. 

In most instances, a few drops of sulrcnalin were added to each vial of solution 
injected with the double purpmse of controlling capillary bleeding due to needle puncture 
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Tabu: T. Akestiibtic Agents Used 

CASES 


Novocain with adrenalin ‘ 7 

Novocain without adrenalin 7 

1:2,000 nu])ercaine with adrenalin 0 

1 : 2,000 nnpercaine without adrenalin 0 

1:1,500 nnpercaine witli adrenalin 27 

1:1,500 nupercainc witliout adrenalin 2 

1:1,000 nupercainc with adrenalin S 

1:1,000 nui)crcaine without adrenalin O 

Standard Eucupin witii adrenalin 12 

Standard Eucupin without adrenalin 5 

0.5% Eucupin idus 1 % procaine and adrenal 1.1 

0.5% Eucupin plus 2% procaine without adrenalin 1 


and of delaying absorption of the anc.«tIiotic .'Solution. Further studie.s will be made with 
a view to determine whctlicr the adrenalin added has any ctTect on the duration of anes- 
thesia and the length of labor. 

Two patients had to be subjected to cesarean section after paracervical injections were 
made, and fortunately both patients and their babies left the hospital in good condition. 
Of course in cases where cesarean section is contemplated or likely, paracervical injections 
should not be performed because of tlic po.^sibility of contamination and infection. In none 
of the cases where forceps or other obstetric maneuvers followed paracervical injections 
were there anj' complications except in the one case described above where a postpartum 
chill and fever occurred. 

Patients with conditions such as chronic cardiac disease, multiple fibroids, hyper- 
thyroidism, and jisychoneurosis were injected without complication and with excellent effect. 
Absence of anxiety following paracervical injection is striking. This effect would indicate 
its use in patients who are tense, agitated, or anxious. 

Unsolicited comments made by patients varied from "It’s wonderful” to "Pi'omiso me 
another deliverj-^ like this. Doctor, and I’ll have anothei- baby next year.” 

In the patient who liad a postpartum chill, it is of course very possible that the 
paracervical injection was the etiological factor, but one cannot be certain of that for 
other competent producing causes existed. She was in active labor for over twenty-four 
hours on a hot summer day when the outside temperature reached over 100® F. Her mem- 
branes were ruptured for almost forty-eight hours and forceps delivery was found neces- 
sar 3 % Any of the factors mentioned above beside the paracervical injection could have been 
responsible for the rise in temperature. She was treated with sulfadiazine and in forty-eight 
hours the temperature reached normal and remained so far the remainder of her stay in 
the hospital. She and the baby wcie discharged in good condition on the ninth postpartum 
day. 

One patient developed marked postinirtum distention. Here again, while the anes- 
thetic solution may very well have been the causative factor, there can be no assurance that 
such was the case. The patient was highly neurotic and agitated. Tlie cervix was rigid, 
and though a multipara, the labor lasted over thirty-six hours. Delivery was spontaneous. 
All of us have seen cases of postpartum distention wliere no form of anesthesia was employed, 
especially so in tense and anxious patients. 

Serious complications may theoretically follow ijaracervical injection. These would 
include infection, punctures of the uterus, intestines, blood vessels, and fetal structures. 
Absolute sterility, extreme care and vigilance are necessary if one is to avoid serious 
compUcations and consequences. tVliether any punctures took jjlace in this series, I have 
no way of knowing, but certainly there wore no clinical indications of such accidents. 

In two instances, a slowing of the fetal heart i-ate was noted but whether the anes- 
thetic solution was responsible it is impossible to state. Both babies were born alive and 
althougli one had erythroblastosis, both left the hospital in good condition. 

One infant was stillborn, but in this case it is quite evident that the anesthetic solu- 
tion had nothing whatever to do with the infant’s demise; a very tiglit cord around tlie 
neck had undoubtedly produced asphyxia which was responsible for the death. 

Summary 

A series of 100 cases in tvliieli paracervical anesthesia was employed is de- 
scribed. The indications, the method of injection, 1hc anesthetic agents used, 
the results, and complications are discussed. 
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Concltisions 

The injection of anesthetic solutions paracervically jiroduces prompt relief 
from the pain caused by uterine contractions. 

It is a simple matter to inject the solutions, and with proper technique and 
precautions it should prove safe and fi-ee from serious complications. 

Solutions of procaine, nupercaine, and Eueupin with and without the addi- 
tion of adrenalin are effective. The relief afforded when these drugs are injected 
paracervically is much more prompt and pronounced than when drugs are used 
which act on the central nervous system. Nupetcaine and Eueupin induce anes- 
thesia which lasts much longer than that obtained with procaine. Investigations 
are in progress to find an agent or agents which ^^^ll secure longer periods of 
anesthesia with safety. 

Uterine contractions' are not inhibited and an appreciable percentage of 
patients deliver spontaneously. 

No cases of .shock have been encountered nor have any alarming symptoms 
been noted. 

Grateful appreciation is hereby acknowledged to the members of the obstetric nursing 
staff for their cooperation and interest. I also wish to thank Mr. Leo Reich, our pharmacist, 
for his collaboration and zeal. My thanks to the IVinthrop Chemicjil Company for supplying 
novocain, to Mr. Robert C. Mautner and the Ciba Company for his cheerful cooperation and 
their supply of nupercaine, and to Dr. John Miskel of the Rare Chemicals Corporation for 
his valuable aid and suggestions and the supply of Eueupin. 
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ON A NONCLOTTING COMPONENT OF POSTPARTUM BLOOD 

Emanuel Greenberg, M.D., New York, N. Y. 

From the Buffalo General Hospital and the University of Buffalo Sehool of Medicine) 

T he fiow of blood which is.sues from the uterus following delivery of the 
products of conception appears to be divisible into several indmdual com- 
ponents. A study of the separate clotting characteristics of these components in 
a series of twenty-five cases reveals that one of these components does not clot. 
The recognition of this nonclotting component may be of value in the under- 
standing and effective control of postpartum hemorrhage which (since the rela- 
tive conquest of puerperal infection Avith sulfonamides and antibiotics) is the 
greatest cause of maternal mortality today. 

Po.stpartum blood, according to this study, is divisible into three main 
parts: (1) The blood that flows folloAving delivery of the fetus but before pla- 
cental separation (probably traumatic cerA'ical and vaginal blood). (2) The 
flow of blood associated Avith placental separation. (3) The floAv of blood fol- 
loAving the dcliA-ery of the placenta. 
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The latter component, wliicli is the nonclotting component, issues from the 
uterus from the time the placenta is separated up to twenty-four or more hours 
after delivery. The blood of tliis third component flows from the uterus either 
spontaneous!)'', or upon gentle manual transabdominal uterine compression. 

Of the 25 eases studied, one was a curetted four-month missed abortion, 
and one was a cesarean section followed by hysterectomy. Tlie others were nor- 
mal vaginal deliveries. 

Methods 

A set of four autoclaved test tubes was placed on every instrument table for each de- 
livery. About 5 c.c. of blood were collected in a test tube at the following times: 

1. Following delivery of the fetus but before placental separation (Sample 1). 

2. During placental separation (Sample 2). 

3. Following delivery of the placenta. This blood was separately collected at intervals 
of five minutes, ten minutes, one hour, and six hours following 'delivery of the placenta 
(Samples 3, 4, 5, 6). 

The five- and ten-minute postplaeental samples were collected in the delivery room. 
The one- and six-hour samples were collected in the postpartum room. Antecubital vein 
clotting times Avere done in each instance. 

In cases Avhere an episiotoni}’’ was performed, the sterile collecting test tube was inserted 
above the episiotomy so as not to include the local traumatic bleeding. No cases of gross 
cervical lacerations were included in this series. 

Results 

Sample 1 - — This sample consisted of a small amount of blood (5 to 20 c.c.) which 
probably resulted from uterovaginal tract trauma. Blood which clotted promptly was collected 
in 15 of the 25 cases. In G cases there was no bleeding, and in the first case a sample 
failed to be collected. In one case, the blood failed to clot. One case was a cesarean section, 
and one a curettage for a four-month missed abortion. (The sample which did not clot was 
a more vivid arterial red than the other samples.) 

Sample S . — This sample Avas collected simultaneouslj' Avith placental separation. The 
blood was of a dark venous color and clotted A’ery fast. Its fast clotting time Avas be- 
lieved to be OAving to the fact that it began to clot retroplacentally AAdiile still in the uterus 
and Avas practically clotted Avlien it reached the test tube held at the introitus. The blood 
clotted in 21 cases. Of the remaining 4 cases, in only one case did the blood fail to clot. 
In one case there Avas no bleeding; in one case a sample failed to be collected, and one 
case Avas a curettage folloAving a four-month missed abortion, Avhere the only samples taken 
were the one-and six-hour specimens. 

Sample S (The sample collected five minutes after delivery of the placenta). — This 
sample did not clot in 17 of the 25 cases. Of these 17 cases, 3 of the test tubes which con- 
tained nonclotting blood exhibited a small clot which was believed to be a "contaminant" 
from blood clots present in the uterus which originated from the placental site. There 
AA'as no bleeding in one case. The blood clotted in 5 cases (one of these was definitely "con- 
taminated" by traumatic bleeding). One case Avas a missed abortion Avhere the only samples 
taken were the one- and six-hour specimens. One case was a cesarean section followed by 
hysterectomy; the blood expressed from the myometrium did not clot. The blood of Sample 
3 was a vivid arterial red as contrasted to the deep venous blue of Sample 2. 

Sample 4 (The sample taken ten minutes after delivery of the placenta). — The sample 
Avas a vivid arterial red. This sample did not clot in 18 of the 25 cases. Of these 18 cases tAvo 
were "contaminated" by a small clot discernible at the bottom of the test tube. There was 
no sample collected in one case, and no bleeding in two cases. Two samples clotted, but one 
was obviously contaminated by the clotting blood of traumatic bleeding. One case Avas a 
curettage of a four-month missed abortion and no samples except the one- and six-hour 
samples were taken. One case Avas a cesarean section folloAved by hysterectomy; blood 
expressed from the myometrium did not clot. 

Sample 5 (The sample taken by slight abdominouterine compression one hour after 
delivery of the placenta). — Of the 25 cases, one Avas a cesarean section folloAA'ed by hysterec- 
tomy. The blood clotted in one case. In the remaining 23 cases, including one curettage of 
a missed abortion, the blood failed to clot (even after days, when the samples could be 
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agitated and the cells seen to re-enter their original state of suspension). Tlie nonclotting 
blood -was of a vivid arterial red color as opposed to the deep venous blue color of placental 
separation blood. Of the 23 test tube samples that failed to clot, two contained small 
' ‘ contaminatory ’ ’ clots. 

Sample G (This sample taken by .“slight abdominouterine compression six hours after 
delivery of the placenta) . — Of the 25 cases, one was a cesarean section following hysterectomy. 
There was no bleeding (no samples obtainable) in tlwee cases. The remaining 21 case.s includ- 
ing one curettage of a missed abortion, .showed no clotting and no ‘^contaminatory” clotting 
even after days. 


Table I. The Ixciden'ce of Clottixg op the Gojri>oxEXT.s of Postpartum Uterixe Blood 



SAMPLE 1 
FOLLOAVIXG 

.SAMPLE 2 
first BLOOD 

SAAIPLE 3 
rn'E ! 

SAMPLE 4 
TEN 

SAMPLE 5 

1 

SAMPLE 0 

SAMPLE 7 


DELr\H:RY OP 

MINUTES 

MINUTES 

ONE HOUR 

SIX HOURS 

ANTE- 


BABY BUT 

AFTER 

AFTER 

AFTER 

AFTER 

CUBITAL 


BEFORE 

OP PLACENTAL 
SEPARATION' 

DELIVERY 

DELIVERY 

DELIVERY' 

DELIVERY 

CLOTTI.NG 


PLACEXTAL 

OF 

OF 

OF 

OP 

TIME 

PATIEXT 

SEPARATION 


PLACENTA 

PLACENTA 

PLACENTA 

PLACENTA 

(MIN.) 


1. M. E. 

357G61 

No sample 
collected 

No sample 
collected 

No clotting 

No clotting 

No clotting No bleeding 

34 

2. L. B. 

Clotted 

Clotted 

No clotting 

No clotting 

No clotting No clotting 

34 

357686 

3. A. P. 

357802 

4. D. G. 

357854 

Clotted 

Clotted 

No clotting 

No clotting 

No clotting No bleeding 

H 

Clotted 

Clotted 

No clotting 

No clotting 
(See note) 

No clotting No clotting 

2 

5. H. B. 

No bleeding 

Clotted 

No clotting 

No clotting 

No clotting No clotting 

24 

357909 

6. V. C. 

No bleeding 

Clotted 

No clotting 

No clotting 

No clotting No clotting 

51 

357964 

7. S. A. 
357987 

No bleeding 

Clotted 

No bleeding No bleeding No clotting No clotting 

(See notej 

3 

8. H. K. 

358024 

No bleeding 

No bleeding 

No clotting 
(See note) 

No clotting 
( See note) 

No clotting No clotting 

4 

9. T. C. 

358184 

D & C following 4-month missed abortion 

No samples taken except one- and six-hour 

No clotting No bleeding 


10. B. H. 

Clotted 

Clotted 

No clotting 

No bleeding No clotting No clotting 


358416 

11. V. G. 
358225 

No clotting 

Clotted 

No clotting 

No sample 
collected 

No clotting No clotting 

3 

12. E. E. 

Clotted 

Clotted 

Clotted 

Clotted 

No clotting No clotting 

1^ 

358295 

13. M. H. 

Clotted 

Clotted 

No clotting 

No clotting 

No clotting No clotting 

; 

358344 

14. E. K. 

Clotted 

Clotted 

No clotting 

No clotting. 

No clotting No clotting 

1 ? 

15. S. S. 
358371 

Clotted 

Clotted 

(Contaminated by 
trauma) 

Clotted Clotted 

No clotting No clotting 

li 

16. M. K. 

Clotted 

Clotted 

No clotting 

No clotting 

No clotting No clotting 

8 

358417 

17. G. C. 
358474 

Cesarean sec- 
tion fol- 
lowed by 
hysterectomy 

Clotted 

Blood expressed from 
mj'ometrium did not 
clot 

Cesarean section fol- 
lowed by hysterectomy 

14 

18. C. P. 

Clotted 

Clotted 

No clotting 

No clotting 

No clotting No clotting 

2 

358483 

19. C. P. 
358482 

Clotted 

Clotted 

No clotting 
( See note) 

No clotting 

No clotting No clotting 

14 

20. A. M. 

Clotted 

Clotted 

Clotted 

No clotting 

No clotting No clotting 

6 

358444 

21. C. B. 
358523 

Clotted 

Clotted 

No clotting 
( See note) 

No clotting 

Clotted No clotting 

34 

22. D. K. 
358578 

No bleeding 

No clotting 

No clotting 

No clotting 

No clotting No clotting 
( See note) 

2 

23. E. D. 
358545 

Clotted 

Clotted 

Clotted 

No clotting 

No clotting No clotting 
(Sec note) 

3 

24. D. H. 

No bleeding 

Clotted 

No clotting 

No clotting 

No clotting No clotting 

4 

358599 

25. :m. L. 

Clotted 

Clotted 

Clotted 

jN’o clotting 

No clotting No clotting 

14 

358567 


Tlie.“e tubes of 

nonclotting blood contninc-d 

a few .'-mall 

clots from trauma or placental 


site bleeding. 
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Conclusions 

1. Postpartum uterine blood is separable into several components. The 
three chief components are the uterine blood samples collectable (a) before, 
(b) during, and (c) after placental separation. 

2. One of the components of postpartum blood does not clot. This is the 
component that flows from tlie uterus after delivery of the placenta. 

3. The nonelotting component of postjmrtum blood is, together with 
atonicity of the uterus, directly concerned witli the normal postpartum blood 
loss, and may be directly related to the unsolved problem of pathologic and too 
often fatal postpartum hemorrhage. 

4. Correlations of this study with past clinical observations in postpartum 
hemorrhage are noAV in progress by the author and soon will be described. 

1141 Park Avekdr. 


PRIMARY OVARIAN PREGNANCY- 

James F. Norton, j\I.D., and Nicholas M. Alter, M.D., Jersey City, N. J. 
(From ilic Margaret Eagite Maternity Hospital) 

B ecause of the relative infrequency of primary ovarian pregnancjq the 
aceompan 3 dng case report which seems quite accurately to fit the necessary 
criteria for the establishment of this pathologic diagnosis is thought to be of 
sufficient interest to warrant presentation. 

S. M. (History No. 5G376) was admitted to the hospital on Feb. 12, 1944. She was 
35 years old, gravida viii, para ii, and had had two previous uneventful pregnancies and 
labors. Her last menstrual period was Sept. 18, 1943, giving her an expected date of con- 
finement of June^ 25, 1944. Her menstrual periods began at the age of 14 years, recurred 
every twenty-eight days, and were two or throe days in duration; she says she was always 
very regular. 

In 1927 she had a normal spontaneous delivery at home after a forty-eight-hour labor, 
and in 1935 a second normal spontaneous home delivery after a twelve-hour labor. 

She had a long, somewhat complicated, but relatively important, past surgical history. 
In October, 1930, after having had an episode of vaginal bleeding for two and one-half 
months (the last five weeks of which the bleeding was estimated as severe), she was operated 
on in a hospital in a neighboring community, and a right salpingectomy and appendicectomy 
was carried out. The reported patliologie findings were as follows; “The right tube was 
markedly enlarged and adherent to the right ovary. The mass was friable and easily sepa- 
rated from the right ovary. The tube was thickened near the uterine end. The tube near 
the fimbria was enlarged to the size of an egg. No ulcerated areas noted. Appendix was 
long but did not appear inflamed. Postoperative diagnosis — old ectopic gestation right; 
pathologic hematocele; old ectopic cannot be ruled out.” She made an uneventful recovery 
and was discharged in late September, 1930. 

Three years later, in August, 1933, she was readmitted to the same hospital complain- 
ing that since the time of her original operation in 1930 she had been unable to become preg- 
nant. Her menstrual periods in the interim had been regular. Diagnosis on discharge was 
“Cystic left ovary. Tubo-ovarian disease.” The treatment consisted of rest and sterile 
douches, and after two weeks of hospitalization she was discharged improved. 


‘Presented at a meeting- of the New York Obstetrical Society, Feb. 13, 1945. 
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Her next readmittance to this same neighboring hospital" was Nov. 21, 1943 (which was 
about two months after her last menstrual period of Sept. 18, 1943). She Temained''ih the 
hospital for six days, having received symptomatic treatment for what was diagnosed as 
“Pregnancy, angulation of ureter.” 

About three months following this, Peb, 12, 1944, her first admission to the Margaret 
Hague Maternity Hospital took place. At this time she complained of pain in the lower 
half of her abdomen and the passing for the past few days of clots about the size of a fifty- 
cent piece, and an amenorrhea going back to Sept. 18, 1943 (about four and one-half 
months) . 

General physical examination revealed nothing untoward. Examination of the ab- 
domen disclosed a midline suprapubic scar extending from the symphysis to within 2.5 to 
3 cm. of the umbiUcus, and an irregular raidline suprapubic mass extending about 12 cm. 
above the symphysis pubis. On vaginal examination the cervix uteri W'as found directed 
upward under the symphysis, and a little to the right of the midline. A somewhat tender 
mass about 12 by 12 cm. in diameter was felt a little to the left of the midline, and a small 
nontender mass about 3 by 5 cm. a little to the right. The impression was a tlireatened abor- 
tion of an intrauterine pregnancy in a fibroid uterus. 

On May 9, 1944, because there had been no increase in the size of the uterus and be- 
cause she herself said that she had passed no formed elements through the vagina, she was 
readmitted to the hospital for further investigation. A Friedman test at this time was neg- 
ative, and flat plates of tlie abdomen showed fetal parts whose estimated age was 12 to 16 
weeks. The suprapubic enlargement previously referred to still measured about 10 cm. After 
a stay of about ten days, she was discharged with a change in diagnosis to a missed abor- 
tion in a fibroid uterus. She was given instructions to return in the event of any inordinate 
vaginal bleeding and wms further instructed as to what she might expect in the event of the 
completion of the abortion. She at this time would not entertain any thought of interference 
because she had some hopes that her pregnancy might still go on. 

She was not seen again until about five months later, wlien on Oct. 9, 1944, she returned 
to the hospital, saying that she had passed no masses of any kind, that her abdomen had not 
increased in size, and that she wanted now to be operated on. It was learned that she had 
some vaginal bleeding at more or less irregular intervals since the time of her last discharge 
in May. The examination was essentially the same at the time of her last discharge, except 
perhaps for a slight diminution in the size of her suprapubic enlargement. X-rays still 
showed a fetus which the roentgenologist estimated to be about IG weeks of age. On the 
following day, Oct. 10, 1944, laparotomy was carried out with a preoperative diagnosis of a 
missed abortion of sixteen weeks’ gestation which had existed for about fifty-six weeks. 

On opening the abdomen through a midline incision, a large mass measuring about 15 
by 12 by 12 cm. presented below the incision and was distinctly a little to the left of the 
midline and occupying the position of the left ovary\ Coursing over the dop of the tumor 
mass was the thinned out and attenuated left tube; the tube and mass were attached to the 
small nonpregnant uterus, which was pushed a little to the right. The peritoneal surface of the 
uterus and the surface of the mass and also the pehdc peritoneum in general were studded 
with small firm endometrial transplants. The right tube was markedly dilated and contained 
a hydrosalpinx of about 2.5 cm. in diameter and was closely adherent to the right ovary. The 
mass, which now quite definitely was identified as ovarian in origin, was for the most part 
intraligamentous and was removed much after the fashion of a large ovarian cyst, without 
any technical difficultj^ 

During the operative procedure a chocolate brown-colored fluid escaped from the lower- 
most part of the mass, and in its cy.stlikc cavity could be palpated the small dead fetus pre- 
viou.sly identified by x-ray'. The completion of the operation was uneventful and the hydro- 
salpinx was removed. Postoperative course was uncomplicated and she was discharged from 
the hospital well on the fourteenth postoperative day. 

The findings at the time of operation have definitely satisfied the first three of the ac- 
cepted postulates. The establishment of the fourth, that is, the presence of ovarian 
tissue in the sac, is due to Dr. Nicholas M. Alter, the pathologist at the ho.spital. 

Failwlogic Description. — Gross: There is an irregular oval-shaped mass which weighs 
390 grams; it measures 15 by 10 by 10 cm. On one side, there is a sac which resembles 
ovarian tissue with very numerous follicles; it has wliitish smooth capsule; through an opening 
a macerated fetus is seen lying in the sac (about four months). Behind the sac there is a 
great deal of hemorrhagic fibrinous material. 

Microscopic: Section shows fibrous tissue. At one side some suggestion of decidual 
reaction is seen, hlicroscopic sections were taken of all parts, but only the sac containing 
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tlio fetus showed organized tissue. The inner lining of the sac shows homogeneous pink- 
stained tissue of necrotic material around which there is only a suggestion of decidual cells; 
then follows a layer of hyalinized tissue, behind wdiicli a fibrous wall is seen with few 
lymphocytes. One section shows an old hyalinized corpus luteum, which is surrounded by 
tj^jical ovarian stroma of small dark spindle cells. No ovogenesis is noted. Some rather 
fresh hemorrhage is seen in the outer layer. Section of the hemorrhagic mass around the 
ovary shows only layers of old fibrinous material without any cellular element. 

Microscopic Diagnosis : Ovarian pregnane}'. 

58 Kensington Aa'enue. 


Discussion 

NICHOLAS M. ALTER (by invitation). — The specimen received rveighed 390 grams; 
it consists of an ovarian mass with tube attached; tube is 6 cm. in length, has free fimbri- 
ated end; serosa is smooth; lumen is narrow tluoughout; wall thin. The ovarian mass con- 
sists essentially of two parts (Fig. 1) ; the upper portion is an enlarged cystic ovary that 
measures 15 by 10 by 10 cm.; surface shows typical white covering with very numerous 
follicular cysts measuring from 3 to S mm. in diameter; attached to the ovary at the base 
theie is a hemorrhagic mass which, on cross section particularly, shows definite layering of 
old and more lecent hemoirhages. On opening OA’ary, there is a cystic cavity from which 
some very thick chocolate-like material is exuding. Ovary forms a sac with wall not ex- 
ceeding 10 ram. in thickness auywheie. The cavity itself is filled by a mummified fetus 
(Fig. 2) approximately IG cm. in length; it shows only dried bones and skin; it is in an 
adranced state of absorption; the umbilical coid is attached to the upper portion of the 
hemorrhagic mass, which is ratliei gray and firmer where the cord is attached; then layers 
of fibrinous mateiial are seen nhich are covered by softer hemorihagic surface. 



Pig. 1. — Ovarian sac with fetus through opening. Ovarian surface with follicular cysts. 

Subplacental hemorrhage that extended into broad ligament. 

Microscopic sections were made in a series over the entire ovarian capsule and base. 
Sections show uniformly a lining which is distinctly amniotic in nature with fairly well- 
preserved cells; beneath this there are layers of large pale cells, which are in various de- 
grees of regression and cannot be definitely identified as decidual and lutein (Fig. 3). Be- 
yond tliis ovarian stroma is present, in some sections containing corpus albicans or some 
follicular cysts. Ovogenesis has not been observed in any of the sections. Sections at the 
base show only outlines of the chorionic villi, so-called “shadows” embedded in old fibrinous 
material. 
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Fig’. 3. — Pliotomicrograpli of ovarian sac wall showing anffiiotic lining with sub.sequent decid- 
ual-lutein tis.sue, adjacent ovarian stroma with corpus luteum (X37). 


In the ca.se reported the gross and microscopic evidence meets the requirements of intra- 
follicular or primary ovarian pregnancy. 

The fetu.s reached the unusual age of about 4 months without rupture of the ovarian 
sac, but -with subplacental dissection into the broad ligament. 

After gestation .stopped, the clinical and pathologic picture was that of missed abortion 
of unlcnown length of time. 






ARRHENOBLASTOMA- 

DeWitt C. Daughtry, M.D., Richmond, Va. 

T he rarity of this tumor and its most interesting features seem to warrant 
the reporting of this ease. 

Case Report 

A married Negro nullipara, 37 years of age, came to the Duluth C liiiic complaining of pain 
in tlie right lower abdomen. The pain was of a dull, aching, persistent character and associated 
with some nausea and vomiting and had its onset ten days previously. A hurried physical ex- 
amination revealed an exquisitely tender mass in the right tubo-ovarian region, and a tentative 
diagnosis of right tubo- ovarian abscess was made. The patient remained in the hospital five 
days, at which time all sj’mptoms had disappeared, but tlie pelvic mass persisted. The pa- 
tient was discharged with a diagnosis of subsiding right tubo-ovarian abscess. 

Three, weeks later the patient returned to the hospital with essentially the same com- 
plaints. She stated that she was symptom-free for one week after leaving the hospital but 
symptoms recurred when she returned to work. At this time a careful history was obtained 
and it was essentially as follows: Onset of menses at 12 years of age. Periods recurred at 
28-day intervals and flowed normally for four days. No change from the normal was noted 
until ten years ago, at the age of twenty-seven years, at wliich time her periods became ir- 
regular and were accompanied by dysmenorrhea and menorrhagia. During the year to follow, 
her periods became more irregular and ceased completely nine years ago, at the age of '28 
years. Her only explanation was witchcraft. With cessation of menses, mild menopausal 
symptoms appeared. These consisted of vertigo, warm sensations, and marked nervousness. 
She had been married since 17 years of age; her husband was living and well. She liad had 
no pregnancies and she denied the use of contraceptives. Two or three years ago she began 
to notice an increase in growth of hair over the entire body. The growth of hair on the face 
became so noticeable that she started sha%dng a year ago. The facial hair gradually increased 
in growth until she was shaving three or four times a week. Tliere was no appreciable change 
in weight, nor decrease in libido. She had noticed no change in her voice. 

Physical examination revealed a thin, Negro woman of stated age, measuring 5 feet 
6 inches in height and weighing 113 pounds. The voice seemed rather husky for a woman. 
The contour and musculature of the 'body appeared masculine in character. There was a 
masculine type of hirsutism over the entire body. The facial hair liad the appearance of a two 
days’ growth of beard on the average adult male. Ophthalmoscopic examination was nega- 
tive. Chest appeared rather muscular. Tliero was marked atroplij"- of breast with no palpable 
masses. A few long coarse hairs were noted about tlie areolae and over the sternum. Her 
blood pressure was 120/80. Abdomen was scaphoid nith slight muscular resistance and some 
tenderness over the right lower quadrant. The pelvis was anthropoid in tjqie and there was 
pronounced masculine distribution of pubic hair. Labia majora were atrophic, exaggerating 
the appearance of the markedly hypertropliied clitoris. Her clitoris measured 1% indies in 
length and resembled the penis of a child. There was a well-formed prepuce and glans. In 
the right lower quadrant was palpated a lemon-sized, firm, freely movable, and slightly tender 
mass. The left ovary was thought to be slightly enlarged but was not tender. The vaginal 
rugae were atrophic and a mucopurulent discharge was present. No lymphadenopathy was 
noted. 

Laboratory Findings . — Eed blood cell count was 4,150,000; hemoglobin 80 per cent; 
white blood cell count was 5,200; differential count rei’ealed 04 per cent polymorphonuclear 
leucocj'tes and 36 per cent lymphocytes. The Kline and Wassermann tests were negative. 
Urine was reported as negative. Her basal metabolic rate was +5 and the Friedman test was 
negative. ' ** - - 

X-ray examination showed the sella to be normal in size with no evidence of bony ero- 
sion. There was no evidence of body demineralization and no evidence of metastasis to bones 
of the pelvis, chest, or skull. X-ray of the chest was negative. Pyelograms revealed normal 
left kidne}', with the right kidney ectopic and lying at the brim of the pelvis. 

♦Presented liefoj-e tlie .sJt.aff of tlie T)nUith Clinic. Duluth. Minn.. March 1, 1943. 
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At ojieration the right ovary waB represented by an ovoid firm tumor mass measuring 
7 cm, in. diameter. There were no adhesions and it was in normal relation.Khip to the other 
pelvic structures. The left ovary was cystic and the uterus was studded with numerous sub- 
serous fibroids. A supracervical hysterectomy and bilateral salpingo-oophorectomy were per- 
formed. The abdomen was explored for metastasis but no evidence of such was found. The 
right kidney was ectopic and located at the brim of the pelvis in close proximity to the ap- 
pendix. 

Pathologic specimen was an ovoid, smooth, firm, and solid ma.‘-s measuring 7 cm. in di- 
ameter. On sectioning, the tumor appeared distinctly yellow and its surface was granular 
and hard, due to diffuse calcification of the central portion. Microscopic examination re- 
vealed rather small basophilic spindle-shaped cells without apparent intercellular stroma. 
Nuclei were quite uniform as to size and staining intensity. In one portion of the tumor 
fairly tj’pical tubular structures were seen, klitotic figures were rare, indicating a very low 
grade of malignancj'. There were manj- patch}* areas of hyaline degeneration and in some of 
these areas calcium deposition had taken place, thus denoting a tumor of long standing. The 
neoplasm occupied the central portion of the ovary and was an expansive-type growth with 
a fairly normal thin zone of ovarian tissue between the tunica and the neoplastic center 
(Fig, 1). The opposite ovary was normal except for many cystic follicles. 



Fig’. 1. — Low-po-wer view revealing patchy irregularly shaped areas of moderate cellu- 
larlty, separated by moderately abundant, frequently hyalinized stroma with occa-^ional small 
areas of calcium deposits. Inset Is a selected area of more cellular nature -with mesothclium- 
Hke cells with oval or elongated nuclei and thin cytopla.sm. 


Tho postoperative course was uneventful and the patient was discharged from the ho.spi- 
tal on the fifteenth day. 

The subsequent course has been vei}* interesting. The masculine appearance has de- 
creased considerably. The clitoris is softer and much smaller. Facial hair is now scant and 
silky. The patient gained 5 pounds the first two months following operation. Her mental at- 
titude has greatly improved. There has been no evidence of metasta>-is. 

Discussion and Differential Diagnosis 

Cardinal findings in this case were a history of normal maturity, followed 
by sterility, amenorrhea, masculine hir.suti.s*m and general appearance, huskj' 
voice, atrophic breasts, anthropoid pehas, atrophy of labia majora, pelvic tumor, 
hyptertrophy of clitoris, and no change in weight nor decrease in libido. 
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Wlienever a case presents the above findings, one should always consider 
arrhenoblastoma in the differential diagnosis. In making the final diagnosis, 
several conditions producing a similar clinical picture were considered and ex- 
cluded. Those considered were: thymic tumors, basophilic adenoma of the 
pituitary gland, and adrenal cortex tumors. An ‘‘oat-cell” thymic tumor may 
produce a confusing picture. It is a very rare tumor and was excluded bj'^ 
means of a negative x-raj’- of the chest. 

Basophilic adenoma of the pituitary received very little coirsideration in 
the differeirtial diagrrosis. Iir only oire reported case has the diagnosis of baso- 
philic adenoma masked the trrre diagnosis. It was excluded because there was 
rro borry erosiorr of the sella, rro obesitj’, no bony demineralization, no hyperten- 
sion, no glycosuria, marked hypertrophy of the clitoris, excessive hirsutism with 
virilism, husky voice, clear skin, arrd a palpable pelvic tumor. 

Tumor of the adrenal cortex was more difficult to elimiirate. This is far 
more common tharr arrhenoblastoma aird produces a very similar clirrical picture. 
The cardinal fiirdings are: sterility, obesity, amenorrhea, excessive masculine 
hirsutism particularly orr the chirr, husly voice, atrophic breasts, arrd pronounced 
enlargemeirt of the clitoris. Acne and hyperteirsioir are common findings. Due 
to the pressure of the tumor upon the kidnej' pelvis, air abnormal pyelogram 
further substarrtiates the diagrrosis. It was likewise excluded vdth some degree 
of certainty, and the fiiral diagrrosis of arrhenoblastoma of the ovary was 
reached. 

In revievdrrg the literature it is interestirrg to note that most, if not all, of 
the few reported cases have been diagnosed postoperativelJ^ This is due, at least 
in part, to poor history taking. In fact this case was mistakenlj’- diagnosed on a 
previous admission because a thorough history rvas rrot takerr and the patient’s 
general appearance must have been ignored. 

Summary and Conclusions 

1. Another case of arrhenoblastoma is presented. A preoperative diag- 
nosis was made ehiefij’" because a more careful historj’- was taken and a more 
thorough physical examination made. 

2. Findings in this case were : sterility, amenorrhea, no appreciable change 
in weight, clear skin, masculine hirsutism and body contour, husky voice, normal 
blood pressure, hypertrophy of clitoris, atrophy of breasts and labia majora, 
pelvic tumor, no decrease in libido, normal basal metabolic rate, and essentially 
negative x-rays. 

3. The case was treated by simple surgical excision, with marked decrease 
of masculine features in a period of six months. 

The author is deeply indebted to Dr. Arthur H. Wells, of Duluth, hlinnesota, for assist- 
ance in the preparation of tliis paper. 



EDEMA OF THE UVULA AND EDEMA OF THE GLOTTIS— A EEAOTION 
TO DEMEROL-SCOPOLAMINE ANALGESIA 


Murray Steinberg, M.D., Baltimore, Mb. 

CFrom ilie Department of Obstetrics, Sinai Hospital of Baltimore) 


E dema of the uvula and edema of the glottis complicating- demerol-seopol- 
amine analgesia have not been repoi'ted hitlierto. It may prove an extremely 
serious condition. A review of the literature of the past ten years revealed only 
one reference to ‘ ‘ swelling ’ ’ of the uvula to ‘ ‘ five or six times its normal size, ’ 
as a reaction to scopolamine. Schumann,® in a review of 1,000 cases of demerol- 
scopolamine analgesia in labor, makes no reference to this complication. 

From November, 1944, until March 1, 1945, demerol and scopolamine an- 
algesia was used routinely during the labor of all clinic patients and most private 
patients at the Sinai Hospital of Baltimore, a total of approximately 400 cases. 
The routine adopted was essentially that used by Schumann,® at the Boston 
Lying-In Ho.spital. The orders were posted as follows ; 


Itoutine Medication : (All intramuscularly) 
Initial Medication : 


Demerol, 100 mg. 
Scopolamine, %oo grain 

Subsequent Medication: 


■) wlien patient began to complain; in primiparas 
> usually about 3 cm., and in multiparas u-ith 
J the onset of regular pains. 


Demerol, 100 mg. — repeated every three liours. 

Scopolamine, 1,^50 grain — % hour after initial dose. 

Scopolamine, grain — two hours after initial dose. 

Scopolamine, grain — every two hours thereafter until patient is ready 

to deliver. 


Case Reports 

Case 1. — A. S. (History No. U-34897), a 37-year-old white primipara who had been 
widowed during the second month of pregnancy, was first seen by her obstetrician on Oct. 27, 
1944, when approximately five months pregnant; Patient’s menses had always been irregular 
and she did not remember the date of lier last period. The estimated date of confinement, 
calculated from the onset of fetal movements and the size of uterus, was approximately Feb. 
15, 1945. Past medical and surgical history was negative. There was no history of allergj’. 
Patient’s prenatal course was uneventful. Approximately tliree weeks prior to term, since the 
vertex was still floating, x-ray pelvimetry was performed in order to rule out contraction of 
pelvis. A slightly contracted pelvis was reported with the obstetric conjugate 10.7 cm., and 
the transverse of the inlet 11.7 cm. 

At 8:15 P.M. on Feb. 14, 1945, her membranes ruptured spontaneou.sly. She arrived at 
the hospital one hour later, reporting mild, irregular pains. Examination at this time re- 
vealed the presenting part to be three fingerbreadths above tlie ischial spine, the presentation 
left occiput transverse, with the cervix undilated. Later that evening, the patient’s pains 
became stronger and more frequent. At 12:25 A.M. on February 15, cervix was 1 cm. dilated. 
Bv 1:15 A.M., patient was complaining of severe pain and demerol-scopolaraine analgesia was 
ordered according to the routine described above. Eiglit hours later, patient had progressed 
to 7 cm. with the presenting part at the level of the spine. In the next six hours, de.spite 
good pain and stimulation wth pitocin, patient did not make any progress. During the en- 
tire period, the fetal heart was good. At 7:00 p.ir., patient’s temperature had risen to 100° F. 
frectallv) (98.0° F. [orally] on admission), and pulse to 134. Because of the fear of intra- 
partum infection, sulfadiazine and penicillin therapy were instituted. At 9:30 P.M. on Fcb- 
ruarv 15, a cesarean section was decided upon. 

At about this time, the niir.se reported that the patient was Iiaving difficulty with breath- 
ing and was comi)laining of "something in her throat.” The patient appeared cyanotic, 
breathing with difficulty, and frantie.'illy pointing to her throat. Examination of pharj-nx 
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revealed a red, edematous uvula, enlarged eight to ten times its normal size, practically com- 
pletely obstructing the respiratory passage. A larj-ngologist was called and he scarified the 
mmla with multiple vertical incisions. Under this therapy, the patient ’s symptoms were greatly 
relieved and the uvula shrank down to two to three times its normal size in fifteen to twenty 
minutes. 

At 12:30 A.M. on February 16, under cyclopropane-oxygen-ether anesthesia, a low cervical 
cesarean section was performed and an 8-pound 4-ounce living female infant was delivered. 

Patient was returned to her room at approximately 1:45 a.m. At this time, she again 
began to breathe with difllculty and again became cyanotic. Examination of the pharynx 
revealed the uvula had again enlarged to approximately eight times its normal size. Three 
minims of adrenalin subcutaneously failed to have any elfect. Scarification was again per- 
formed, relieving the patient to a great deg-ree, but not completely. At 2:30 a.m., patient 
again became extremely dyspneic and cyanotic. Examination of the pharynx revealed the 
uvula to be normal in size. The otolaryngological consultant was called, who, after exam- 
ination, diagnosed edema of the glottis. Bronchoscopy was attempted but it Avas not possible 
to pass the bronchoscope because of the extreme edema. As a last measure, tracheotomy was 
performed, relieving the patient immensely. 

Postoperatively, the patient did extremely well except for a mild endometritis. Tracheot- 
omy tube Avas removed on the fourth postoperative and the patient discharged on the nine- 
teenth postoperative day. 

This patient had received one Mso-grain, ten doses of scopol- 

amine, and seven 100-mg. doses of demerol in tAA-enty hours, according to the routine afore- 
mentioned. Skin test for scopolamine sensith-ity Avas positiA'e — 3 plus according to scales used 
by Kirschbaum.i 



Pigr. 1. — L. M. (History No. U-33204). Edematous u\'ula folloAving demerol-scopolamine 
analgesia. Photograph taken just prior to scarification. 

Case 2. — L. M. (History No. U-33204), a 21-year-old AAdiite primipara, Avas first seen 
at the Sinai Hospital Obstetric Dispensary on Sept. 29, 1944. At that time, she was ap- 
pioximately 26 weeks pregnant. Last menstrual period occurred on April 21, 1944. Estimated 
date of confinement, Jan. 28, 1945. Family history negative. Past medical and surgical 
history entirely negative. Prenatal course uneventful. On Feb. 13, 1945, examination re- 
vealed a term-sized babj', cephalic presentation, head unengaged. X-raj’- pelvimetry Avas 
ordered, revealing an average-sized gjmecoid-type pelvis. 

At 11:45 P.M. on February 27, patient was admitted to the labor room AA'ith ruptuied 
membranes present for tAvo and one-half hours, pains occurring every five minutes.' Exam- 
ination revealed a cephalic presentation with the presenting part 3 fingerbreadths above the 
ischial spines, cervix soft, 1 fingertip dilated. At 1:00 a.m., February 28, demerol-scopolamine 
analgesia Avas begun according to routine. After 100 mg. of demerol and ^oo grain of 
scopolamine, sedation Avas discontinued inasmuch as the uterine contractions became Aveaker 
and patient failed to progress. At 10 a.m., examination revealed the cervix to be 4 cm. 
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dilated, the presenting part at the level of the spine, strong uterine contractions occurring 
every three to four minutes. Sedation was resumed. At 3 :45 p.ir., cervix was fully dilated 
and the presenting part 2 fingerbreadths below the ischial .spine. In total, the patient had 
received two 100-mg. doses of demerol, two ^doo'grain, one y^rjO-gtam, and one dosas 

of scopolamine within eleven hours. Skin te.sts for scopolamine sensitivity gave a 1 plus 
positive reaction. 

A full-term, living male child was delivered as a left occiput anterior by low forceps 
and left medial lateral episiotomy at 1:55 r.sr., under local infiltration and pudendal block 
anesthesia, using 1 per cent procaine hydrochloride. 

At 2:55 p.ii., patient was returned to her room. At 3:15 p.ir., the nurse reported that 
the patient was coughing, dyspneic, and moderately cyanotic. Examination of the pharjmx 
revealed a red, edematous uvula, enlarged to about eight times its normal size. Scarification 
followed by argyrol swabs relieved this condition. 

Po.stpartum course was uneventful. 

Case 3. — M. C, (History No. U-29213-2), a 30-year-old white primipara, was first seen 
by her obstetrician on July 24, 1944. At that time, she was approximately ten weeks 
pregnant. Last menstrual period. May 5, 1944. Estimated date of confinement, Eeb. 12, 1945. 
Family history, past medical and surgical history, entirely negative, except for a laparotomy 
for an ectopic pregnancy in November, 1943. 

At 3:00 A.JI. on Feb. 19, 1945, patient was admitted to the labor room with pains oc- 
curring every six to seven minutes, cervix soft, 1 fingerbreadth dilated, cephalic presentation 
with presenting part 2 fingerbreadths above the spines. At 5:30 a.m., demerol-scopolamine 
analge.sia was ordered. The patient received 100 mg. of demerol, one 

^0®*^ 0^ scopolamine by 0:15 A.M. Sedation was then discontinued and resumed 
again at 12:30 p.m., at which time the patient was 4 to 5 cm. dilated. By 2:30 P.M., patient 
had received another 100-mg. dose of demerol, one Moo'&i'ain, one yj:io-gTain and one %oo' 
grain dose of scopolamine. Sedation again was discontinued inasmuch as uterine contractions 
were becoming weaker and progress was slow. At 0:30 p.m., another 100 mg. dose of demerol 
and one yioQ-grain dose of scopolamine were given. One ^^DO'ffrain dose of scopolamine was 
repeated at 7:15 p.m. In total, the patient had received three 100-mg. doses of demerol, three 
Vioo'S^^^i three Moo'&rain, and one %oo grain doses of scopolamine within thirteen hours and 
forty-five minutes. Cervix was fully dilated at 9:20 P.M., the head at the level of the ischial 
spine, position right occiput transverse. With the aid of pitocin .stimulation, rotation occurred 
spontaneomsly to right occiput anterior, and presenting part descended to three fingerbreadths 
below the ischial spines. A full-term, living female infant was delivered by low forceps and 
midline episiotomy at 11:24 p.m. under gas-oxygen-ether anesthesia. 

The patient was returned to her room at 12:30 a.m. on February 20. At 9:00 A..M., 
patient complained of a sore throat and con.stant impulse to cough. Examination of the 
pharynx revealed a red edematous uvula enlarged to three or four times its normal size. Under 
the influence of repeated argj’rol swabs, the uvula was reduced to normal size within t\vo days. 
Scarification was not nece.ssary. Skin te.st for .scopolamine sensitivity gave a 2 to 3 plus 
positive reaction. 

Po.stpartum course was otherwise uneventful except for pyelitis re.sponding to sulfa- 
diazine therapy. 

Comment 

Three eases of edema of the uvmla, one with edema of the glottis as well, 
have been described. Careful questioning of these patients revealed no similar 
reaction occurring previously nor any histoiy of allergy or allergic reactions. 
Wliile in labor, these patients were on a liquid diet, consisting of tea, coffee, and 
fruit juices. The only medication received during labor was demerol, scopol- 
amine, and- pitocin and Klotogen (vitamin K preparation). One of the.se pa- 
tients (A. S. Hi.story No. U-34897) developed edema of the uvula prior to de- 
liveiy, and edema of the mmla and glottis following delivery by cesarean section. 
The other two patients developed edema of the uvula following delivery. L. M. 
(History' No. IJ-33204) received 1 c.c. of ergotrate and 1 e.c. of pitocin intra- 
venously with delivery of the anterior shoulder. 1\I. C. (History No. U-29213-2) 
received 1 e.c. of ergotrate intravenously ndth deliveiy of the anterior .shoulder. 
A. S. (History- No. U-34897) received 1 c.c. of ergotrate and 1 c.c. of pitocin 
inti-avcnou-sly during cesarean section. One patient, i\I. C. (History No. 
U-29213-2), was receiving routine po.stpartum medication consisting of 
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ergotrate, aspirin, codeine, seconal, and ferrous sulfate, when the reaction 
developed. The only eonunon denominator of significance in these three cases 
was demerol-scopolamine analgesia. Edema of the uvula and edema of the glottis 
have not been reported as a reaction to demerol, but Kirschbaum^ has stated that, 
as a reaction to scopolamine, “the u\'ula may swell to five or six times its nor- 
mal size and may appear markedly reddened. The redness may persist for 
several days. Argyrol swabs or throat indgations will correct the condition.” 
After a review of these three cases and in view of the afore-mentioned report, 
we feel that we can ascribe this reaction to scopolamine.’"' However, we have not 
ruled out the possibility that this peculiar reaction was due to the combined 
effect of demerol and scopolamine. It is to be noted that all these patients had 
received scopolamine over a long period of time (eleven to twenty hours) and 
in large total dosage (0.0216 to 0.055 grain). 

It appears strange that others have not observed this reaction. It wiU be 
noted that A. S. retched several times during her labor. Since this is so com- 
mon an occurrence, we did not pay particular attention to her or to any of our 
other patients Avith the same complaint. Perhaps this desire to retch in many 
other eases is due to irritation of the pharynx by a minor degree of edema of 
the uvula. Careful observation Avill determine the answer to this question. 

Nowhere have we found any report of edema of the glottis as a reaction to 
scopolamine analgesia. In view of the uvular edema, however, we believe the 
same etiologic agent responsible for edema of the glottis. The anesthetist and the 
medical consultants do not believe it was due to the anesthesia since one case 
began before the cyclopropane-oxygen-ether anesthesia, one followed nitrous 
oxide-oxygen-ether, and the other followed pudendal block with procaine. 

These three patients all exhibited positive skin tests for sensitivity to 
scopolamine. Many of our patients, however, who exhibited no reaction to 
scopolamine analgesia, reacted Avith positive skin tests for scopolamine sensitivity. 
As a result, we do not believe too much faith can be placed on this skin test as 
an indication that such a reaction wiU develop. 

In view of the gravity of the reaction and its serious implications, we have 
discontinued routine demerol-scopolamine analgesia on the Obstetrical Service 
at the Sinai Hospital of Baltimore. 

Acknowledgments are made to Dr. ‘William B. Schapiro and Dr. Baymond Goldberg 
for their aid in the preparation of this paper. 
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Addendum 

Since the original manuscript has been submitted for publication, an additional case of 
edema of the uvula has occurred on the Obstetric Service of Sinai Hospital. This reaction 
followed seconal-scopolamine analgesia in contrast to the original three cases reported where 
the reaction occurred following demerol-scopolamine analgesia. As a result, we are more 
firmly convinced that this particular reaction is due to the scopolamine and not to the 
demerol or combination of demerol and scopolamine. The case history is as follows: 

G. S. (U-36175-1), a 26-year-old white primipara, was admitted in active labor on 
May 20, 1945. "Wlien she had progressed to 4 cm. dilatation, strong uterine contractions 
occurring every three minutes, sedation with 3 grains of seconal and %oo grain of scopolamine 
was instituted, and %5o grain of scopolamine was repeated in forty-five minutes. Two hours 
and forty-five minutes later, a full-term, living male child was delivered under gas-oxygen- 
ether anesthesia. Approximately two hours later, the patient began to complain of a “lump 
in the back of the throat” and she began to cough violently. Examination of the pharynx 
at this time revealed a red, edematous uvula, about four to five times its normal size. It 
must be noted that examination of the pharynx two hours prior to delivery revealed a normal- 
sized uvula. ArgjTol therapy was instituted (as previously described) and in approximately 
eighteen hours the uvula returned to its normal size. 

‘Assay of the, tablets (hyoscine hydrobromide, 1/100 grain) by the Analytical Control' 
laboratory of Sharp & Dohme reveals “the tablets 'are well within the N.P. standard oV 
88-112% and var>' only a slight amount from the original assay conducted at the time of 
manufacture, namely, September 1940.” 



PHANTOM LIMB SYNDROME COMPLICATING PREGNANCY AND 

PUERPERIUM 

George A. Williams, M.D., Atlanta, Ga. 

(From the Emily Winship Woodruff Maternity Center of the Crawford W. Long Hospital) 

T he phantom limb syndrome, one of the most distressing of the sequelae of 
amputations of the extremities, has received renewed attention recently. The 
subject has been reviewed thoroughly by White^ who summarized clearly the 
accepted facts as to its etiology and treatment. In its most serious form the 
sensations of motion in the amputated extremity are accompanied by painful 
spasms or twitchings in the stump itself. The mechanism involved presumably 
is stimulation of the afferent fibers of the sectioned nerves, sometimes by a defi- 
nite neuroma, but the occasional persistence of painful sensations after repeated 
reamputation, peripheral neurectomjq posterior rliizotomy and even cordotomy 
suggests that cortical sensory projection may occur. The present case is re- 
ported because it was a most distressing complication of an otherwise normal 
pregnancy and puerperium. 

Mrs. R. G. F., aged 30 j'ears, white, married, gravida ii, para i, had sustained a right 
mid-thigh amputation in 1931 because of crushing trauma in a railroad accident. She ac- 
cepted her disability philosophically and appeared to be well adjusted psychologically. She 
learned to use her prosthesis well, married, and successfully carried on the dual career of home- 
maker and businesswoman. Her stump gave little trouble other than occasional mildly 
annoying sensations of motion in the lost ankle and foot. Her first pregnancy, labor, and 
puerperium in 1938 were said to have been normal. In 1943 she was referred by her internist 
because of backache. Possible factors were obesity, postural disturbance resulting from the 
amputation and retroversion-flexion of the uterus. Pessary treatment of the latter gave no 
relief. Orthopedic consultation gave no additional information, but a corset proved to be of 
some value. 

The last menses occurred Feb. 20, 1944, and when examined at the end of the first 
trimester the enlarged uterus was still retroverted and retroflexed so it was again replaced on a 
pessary for six weeks. General health, blood pressure, blood count, and urinalysis were 
normal, and the Kahn test was negative. In spite of the increasing weight there was little 
of the awkwardness of pregnancy, the patient continued to use her prosthesis well, and the 
course of gestation was normal until the fifth calendar month. 

On Aug. 7. 1944, the patient began to experience painful sensations of motion in the 
amputated ankle and foot and painful clonic movements of the stump itself. Bed rest in the 
home, salicylates, pentobarbital sodium, hypodermic injections of morphine, and, after nausea 
developed, paraldehyde by rectum, all were used without benefit over a period of three days 
while a hospitalization crisis made it impossible to secure a bed. Her condition .steadily 
worsened and when finally admitted to the hospital on August 9, the vicious triad of pain, 
fatigue, and dehydration were all too apparent. The patient constantly moaned and tossed 
in bed as the violent clonic spasms of the .stump occurred every two to three minutes. In 
spite of the decreased leverage of the muscles it was virtually impossible to re-strain the 
violent contractions which were largely in the flexors and adductors. Mdien the patient 
attempted to lie prone the entire trunk was lifted and twisted by them. In addition, there 
were violent voluntary expulsive olTorts as if the patient were in the second stage of labor, 
and .she seemed just as unable to refrain from them. However, there was at no time any 
evidence of uterine contractions, descent of the presenting part, or parturitional change.s in 
the cervix. The blood pressure was 120/70, oral temperature 99° F., pul.ee 100, and re.spira- 
tions 20. 

In neurologic consultation, IJr. William A. Smith advised temporary interruption of the 
painful impul.ees, so a trial of continuous caudal ane.ethesia was begun. Using mctycaine, l.a 
per cent, after the method of Hingson, little technical difficulty was experienced notwifh- 
st-anding the obe.>-itj' and the constant movement of the patient. Ane.sthesia appeared promptly 
and was gradually increased until with a do.ee of CO e.c. it reached to level of the eighth 

546 



WILLIAMS; i->HANTOM li:mb SYXDROME C0:\IPLICATJK(1 fkegxaxcy 


547 


thoracic nerves bilaterally. The muscles of the perineum and left lower extremity became 
flaccid but the effect on the bladder was contrar}* to the usual experience. There was an 
immediate forceful voiding in bed and the patient remained incontinent for sixteen hours. The 
effects of the anesthetic on the amputation stump were puzzling. Complete skin anesthesia 
developed and the patient was relieved of all pain and the voluntary expulsive efforts ceased. 
The muscles of the stump became flaccid except that the clonic spasms of the adductors con- 
tinued but in markedly decreased frequency and amplitude. The anesthe.sia was purposely 
allowed to wear off at the end of sixty-five minutes, after which the original picture returned 
except for the expulsive efforts which never recurred. A second injection of the same dose 
of metj'caine solution gave results which closel}’- paralleled the fir.*;!, and after its action 
terminated, the pain, spasms, etc., again returned to their original severity. 

On the following da}' Dr. Charles Ward was asked to try blocking off the right lumbar 
sympathetic ganglia with procaine solution. This was followed by almost the identical picture 
of relief from pain and decrease in frequency and amplitude of the spasms of tlie stump as 
followed caudal anesthesia. These all returned when tlie effect of the injection wore off, how- 
ever. After that Dr. Ward blocked the femoral and obturator nerve trunks with procaine 
solution and virtually the same temporary results were obtained. On the next day he diffusely 
infiltrated the “trigger areas” of the stump itself with procaine, 1 per cent, with dramatic 
results. The patient was not onl}* permanenth' relieved of all pain except some residual sore- 
ness of the abdomen and thigh stump, but the spasmodic contractions ceased and did not re- 
turn after the anesthesia wore off. The patient rapidly improved and was transferred liome 
on the fifth hospital day. 

The course of pregnancy continued uneventfully except for a mild urinary tract infection 
in the sixth month. On Dec. 0, 1944, labor was induced because of albuminuria and rising 
blood pressure. The patient was delivered of a normal male infant after a labor of seven 
liours. The response of the pains of labor to analge.sics was striking wlien compared to tlie 
failure of such drugs to relieve the phantom limb pain. Demerol, 100 mg., and scopolamine. 
0.5 mg., intramuscularly, gave perfect amnesia and analgesia for three hours, the patient sleep- 
ing soundly between the contractions and making no outcry with them. 

The puerperium was uneventful until painful contractions of the amputation stump began 
again on the fourth day. Morphine and pentobarbital sodium again failed to give relief, so 
Dr. Ward repeated his infiltration of the “trigger areas” in the stump with procaine, with 
prompt and satisfactory results. The contractions did not cease immediately this time but 
continued painlessly for several days. The patient was discharged from the hospital on the 
sixth puerperal day. On her final postpartum visit at six weeks .«he was about as comfortable 
as usual. 

No definite conclnsions can be drawn from a single case of phantom liml) 
s.mdrome such as the one herein described, but it is pi-esented merely as data on 
a distressing complication of pregnancy and the puerperium which ma.y become 
more common as women are increasingly ex])osed to the hazards of industry, 
traffic, and warfare. 
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ERYTHROBLASTOSIS FETALIS IN TWIN PREGNANCY 

Monrad E. Aaberg, M.D., and Charles Roby, Ph.D,, Boston, ]\Lvss. 

(From the Boston Lying-in Hospital and the Department of Obstetrics of Harvard University 

Medical School) 

I N VIEW of recent reports on the etiology of erythroblastosis fetalis, it was 
felt that a presentation of a ease of twin pregnancy exhibiting two varieties 
of erythroblastosis would be of interest. 

Case Report 

Past Obstetric History. — Mrs. M. C., a primipara, was delivered in 1937 by low forceps 
of a 6-pound 12-ounce normal infant. (Unfortunately, the child died in an automobile acci- 
dent nine months later.) The patient was in the hospital for nine weeks before delivery with 
bilateral pyelitis. During this hospitalization she received one blood transfusion because of 
secondary anemia. The donor was the patient’s husband. There was only a slight reaction. 

In 1939, as a para ii, the patient was delivered normally of a 7-pound 4-ounce infant 
which lived five hours. The baby was diagnosed clinically as erj-throblastosis fetalis, hydrops 
variety, because of an enlarged liver and spleen and some edema. No autopsy was performed, 
but the placenta was typical, on microscopic section, of a mild hydrops variety of erythro- 
blastosis fetalis. The blood picture of the infant showed a hemoglobin of 25 per cent; a red 
blood cell count of 1,480,000; a white blood cell count of 28,000. There were 42 eiythroblasts 
for every 100 white blood cells counted. During this pregnancy the patient was hospitalized 
for seven weeks before delivery because of severe pyelitis, and received three blood trans- 
fusions for secondary anemia. After the third transfusion (husband’s blood) the patient 
experienced a chill, and the temperature rose to 107.4° F. There was a short interval of coma. 
Present Pregnancy. — The patient, now 26 years old, para iii, was due, Dec, 12, 1941. 
She was admitted to the hospital on Oct, 17, 1941, because of albuminuria of ten days’ 
duration and a slight pitting edema of the legs and ankles. 

Physical examination revealed a patient who was quite thin and pale, not in labor. 
There was moderate dilatation of the veins over the upper abdomen. The fundus was at 
the xiphoid. The uterus by palpation was much larger than dates would indicate. Previous 
roentgenogram indicated twin pregnancy. One fetal heart was 160 per minute in the left 
lower quadrant; the other, 144 in the upper left quadrant. The extremities showed pitting 
edema up to the knees. Eectal examination revealed the cervix to be soft, partly taken up, 
and a finger tip dfiated. One fetal head could be felt in the pelvis. 

Diagnosis. — ^Para iii, thirty-three weeks pregnant by dates with twin pregnancy, with 
chronic pyelonephritis, mild pre-eclampsia, and suspected erythroblastotic infant (at least one 
twin). 

Laboratory Data. — The patient was found to be Eli negative, group A; the husband Eh 
positive, group O. They were not related. 

Urine examination showed a moderate amount of albumin and occasional red and white 
blood cells. There were a few coarse granular casts and a few bacteria. Blood examina- 
tion showed a hemoglobin of 60 per cent by Sahli; white blood count, 7,000; red blood count, 
3,660,000; nonprotein nitrogen, 43 mg. per cent; total proteins, 5.12 mg. per cent; fibrinogen, 
0.51 mg. per cent; serum albumin, 2.65 mg. per cent; serum globulin, 1.96 mg. per cent. 

Labor and Delivery. — On October 18, the patient went into spontaneous labor at 7:30 
p.li. Three and one-half hours later, she was delivered normaUy, by the vertex, of Twin 1, 
a female weighing 4 pounds, 8 ounces. The patient did not receive analgesia or anesthesia. 
The baby cried immediately after birth and seemed to be in fairly good condition except for 
its moderate pallor. Vaginal examination revealed Twin 2 also presenting by the vertex 
which had marked pitting edema of the scalp. A stillborn male infant, weighing 6 pounds, 
GVz ounces, was delivered by low forceps under intravenous pentothal sodium anesthesia. The 
infant showed massive generalized edema, characteristic of the hydrops variety of erythro- 
blastosis fetalis, 

Ph Factor Studies. — Cord blood was taken for the purpo.^e of determining the presence 
of the Eh factor. Both twins were found to be Eh positive and Group O. The mother ’s blood 
showed a low titer for anti-Eh agglutinins. There was no titer two weeks later. 
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Infant Blood Studies . — ^Immediate blood counts were made on the surviving twin. The 
hemoglobin was 50 per cent (Sahli) ; the red cell count, 1,180,000; the white cell count, 30,000. 
The corrected white cell count was 23,850. There were 380 nucleated red blood cells for every 
100 white cells counted. There were 9.4 per cent reticulocytes. 

Transfusion . — Ten hours following delivery the surviving infant was moderately jaun- 
diced. B}' this time an Rh-negative donor was obtained and the baby was transfused with 
50 c.c. of citrated blood. The hemoglobin rose to 60 per cent and the infant’s condition 
seemed quite satisfactory. Twentj’-six hours later the jaundice had increased and the hemo- 
globin had dropped to 42 per cent. Preparations were made for a second transfusion when 
the infant became cyanotic and succumbed. 

Placentas . — ^Examination of the placentas showed them to be double ovum and partially 
fused. Together they weighed 1,900 grams. One placenta was extremely large and the other 
small. 

The larger placenta measured 24 by 22 by 2.5 to 3.5 cm., and was partially circumvallate. 
The cord was swollen and edematous. The fetal surface was blue-gray, slightly granular, 
and glistening. The maternal surface was pale, boggy, soft, deeply fissured, with large friable 
swollen cotyledons. 

The smaller placenta measured 16 by 16 by 2 cm., and, likewise, was partially circum- 
vallate. The maternal surface was uniform, pinkish gray, and somewhat paler than usual; 
tlie fetal surface was not remarkable. 

Impression. — ^Double-o\Tim partially fused twin placentas, each partially circumvallate. 
Microscopically, the placenta of Twin 1 showed the vessels to be peripherally placed and 
small, containing many nucleated red blood cells. The placenta of Twin 2 showed the 
pathognomonic findings of the hydrops variety of erythroblastosis. The ^'iIli were large, and 
the stroma was edematous. Tlie vessels contained many nucleated red cells. 

Ttoin 1. Autopsy Findings . — Although complete autopsies were performed on these 
twins, only the spleen and liver examination are reported here. The body was that of a fe- 
male premature infant, weighing 1,880 grams and measuring 42 cm. in length. 

Spleen: Grossly, the spleen was dark purple in color and weighed 26 grams (normal 
full-term weight 8 grams). Microscopically, there were many large, dark brown, pigment- 
containing monocytes. There was considerable hematopoietic activity, especially of the red 
blood cell series. 

Liver: Grossly, the liver had a uniform reddish brown color witli some petechial hemor- 
rliage beneath its capsule. It weighed 114 grams (normal full-term weight 78 grams). 
Microscopically, there was extensive hematopoiesis. Many nucleated red cells were con- 
tained in the sinusoids. Almost all the canaliculi and many of the ducts were plugged with 
bile. 

Twin S. Autopsy Findings . — The body was that of a well-developed, markedly edematous 
male infant, measuring 42 cm. in length and weighing 2,825 grams. There was a marked 
pitting edema of the entire skin. 

Spleen: Grossly, the spleen was dark purple in color and weighed 28 grams. Micro- 
scopically, there were many nucleated red blood cells in the sinusoids as well as many foci 
of hematopoiesis. 

Liver: Grossly, the liver was pale brown in color and weighed 110 grams. Micro- 
scopically, the liver cells contained considerable golden brown pigment. There was ex- 
tensive hematopoietic activity with as many as 4 or 5 foci per lobule and occasionally as many 
as 10 to 15 cells per focus. Many nucleated red cells were present. 

Diagnosis. — 1. Prematurity. 2. Erythroblastosis fetalis (hydrops type). 

Comment 

Landsteiner and Weiner^ demonstrated the occurrence of a new antigen 
in the human erythrocytes which they termed the Rh factor. When a woman 
who does not have the Rh factor in her red blood cells (Rh negative) carries 
a fetus which does have the Rh factor (Rh positive), iso-immunization takes 
place. The Rh factor is loioivn to be inherited as a Mendelian dominant gene. 
Not all children born of an Rh-negative woman impregnated by an Rh-positive 
man will show evidence of erythroblastosis fetalis. 

This case illustrates the possible iso-immunization of the mother by the 
fetal red blood cells. In response to this immunization the mother produces 
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agglutinins (anti-Eh) which pass through the placenta and destroy the fetal 
red blood cells, producing erythroblastosis fetalis.^ 

In this case, an antepartum diagnosis of eiythroblastosis fetalis was made 
on at least one of the twins on the basis of: (1) the past obstetric history, (2) 
the Eh status of the husband and wife, (3) tlie history of blood transfusion 
reactions. The homozygous or heterozygous status of the husband -was not 
determined, but in all probability he was homozygous since three out of four 
infants showed evidence of erythroblastosis fetalis. 

The principal aim in presenting this case is its demonstration of the occur- 
rence of two varieties of erythroblasto.sis fetalis in a twin pregnancy. It is 
interesting from the standpoint of heredity that the male infant exhibited the 
more severe form of erythroblastosis (hj’-drops), while the female demonstrated 
the less severe tj^pe (icteiais gravis). A searclr of the literature fads to reveal 
any similar cases.^’ * 

Addendum 

Fifteen months later, in January, 1943, tliis patient again registered for prenatal care. 
Her last menstrual period was Nov. 5, 1942. The patient’s blood at ten and one-half weeks’ 
gestation, .showed the presence of anti-Eh agglutinin.^. In view of the previous history of 
three erythroblastotie infants, blood transfusion reactions, chronic pyelonephritis, pre- 
eclampsia, and the presence of anti-Eii agglutinins, it Avas decided that a therapeutic inter- 
ruption should be done. Therefore an abdominal hysterotomy and bilateral IrA'ing steriliza- 
tion Avere performed. 

Microscopic examination of the placenta shoAA-ed CA’idence of hydropic changes. It is 
evident that had the patient been permitted to continue her pregnancy, she undoubtedly Avould 
have delivered another erythroblastotie hydropic infant. 
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PREGNANCY COMPLICATED BY A SUBDURAL BRAIN ABSCESS- 

]Max Schneider, M.D., New York, N. Y. 

(From the Sydenham Hospital) 

D .J., a 23-year-old Nearo Avoman, Avas admitted to Sydenham Ho.«pital as an emergency 
. case on Noa-. 18, 1943, Avlien she Avas scA-en and one-half months pregnant. The com- 
plaints for A\-hich slic Avas admitted had begun three days prcA-iously and consisted of head- 
ache, vomiting, an abscess in the roof of her mouth, chills and fever, and recurring attacks of 
sharp abdominal pain lasting from two to three ininute.=. 

The previous history avus interesting. .Since the age of 9 year.s, she had had eighteen 
operations for osteomyelitis in A-arious parts of her body. She had giA'en birth to tAA’o chil- 
dren at other hosjfitals. • In 1941 her fir.st child aa-us deliA-ered by Ioav forceps AA'ithout any 
complications. One year later, a ce..-arean i-ectioii AA-a^ done for her second child. The hospi- 
tal report of this delivery reads as folloAvs; 

“Patient Avas admitted in actiA-e labor. The physical examination rcA'caled (1) a frac- 
tured femur, (2) sepiaration of symphy.-is, (3; congenital di.slocation of hip, and (4) Avide- 
.spread osteomyelitic lesions. The head Avas not engaged. A cesarean section Avas done, and 
there Ava= an uneventful recovery.’’ 


Pro-of-nted 7.>‘e, 11, ItM), at a iiWftinK of thr- Syd'-nliam Ho.“j)ital Clinical .Society, 



SCHNEIDER: PREGNANCY COMPLICATED BY SUBDURAL BRAIN ABSCESS 551 


D. J., had an unusual social Instory whicli may have had some bearing on her symp- 
tomatologj'. Her parents were dead and she was living witli an older sister. The latter had 
prevented her from marrying the man who was the father of her first two children and re- 
sponsible for this pregnancy. 

The physical e.xamination .showed a short statured, undernourished Negro woman who 
walked with a marked limp. The eyes were clear, no icterus present. The left side of the 
face was swollen and edematous. There Avas marked tenderness OA'er the left maxillary bone 
and upper gums. On the hard palate on the left side there Avas a localized, fluctuating sAvelling. 
Dental caries was present, and the upper left gum was edematous. The heart and lungs did 
not show any abnormalities. 

The abdominal examination revealed: (1) a seven and one-half months’ pregnancy, with 
normal fetal heart sounds, (2) lower midline operatiA’e scar, (3) open sinus e.xuding a serous 
discharge in left inguinal region, (4) liver felt 2 fingers and spleen 1 finger beloAv the costal 
margins. Scattered over the trunk and the extremities were eighteen scars of previous in- 
cisions for the recurrent attacks of osteomyelitis. 

The temperature on admission was 102° P.; pulse 120; respirations 24; blood pressure 
90/60; hemoglobin 56 per cent; red blood count 3,240,000; white blood count 8,800, with 36 
per cent staiT forms. The urine contained a A’cry heavy trace of albumin and 2 plus acetone. 

JL roentgenogram of the skull showed cloudiness on the left frontal, anterior ethmoidal, 
and sphenoidal sinuses. No other abnormalities were noted. 

After admission, the patient was seen immediately by the attending physician on the 
Nose and Throat Service and by the dentist. They both diagnosed a palatal abscess caused 
by an osteomyelitic process. Operation was not deemed necessaiy and the patient was to 
receive general supportive treatment. 

Two days after admission, the palatal abscess ruptured spontaneously. The temperature 
dropped to normal within fort 3 '-cight hours and the swelling and edema of the face and gums 
graduallj’ subsided. IVithin a week, the mouth condition ^vlls apparentlj’’ completel}' cured. 

The A’omiting and headache continued and the patient developed an acetonuria. On 
December 7 (nineteen daj’s after admission), the urine showed albumin 2 plus; acetone 2 plus; 
diacetic acid 2 plus. The carbon dioxide combining power was 47 volumes per cent. The 
blood pressure was 90/60; hemoglobin 50 per cent; temperature 99.4° F. 

It was found that the patient had a bilateral papilledema and hemorrhages in the eye 
grounds. Because Ave belicA-ed she might liaA'o a possible toxemia of pregnancy, she was trans- 
ferred to the obstetric service. Tliere, to combat the acetonuria and dehydration, she Avas 
giA’en intraA^enous infusions of 5 per cent glucose in normal saline, and to combat the headache 
she receh'ed codeine and aspirin suppositories. Vitamin B complex and 100 mg. of ascorbic 
acid AA'ere given in dailj- intramuscular injections. 

Not conv-inced that the patient had a toxemia of pregnauej-, a neurological opinion Avas 
requested and obtained on December 10, as follows: 

“Fundi shoAv bilateral papilledema. Left pupil greater than right, but right pupil 
reacts better to light. No paresis of ej^eballs. No facial AA-eakness. Tuning fork test heard 
better on right. To pinprick, there is diminution of second and fifth nerves (in second 
branch). Deep reflexes obtained and equal. No neck rigidity. No Kernig. Vibration intact. 
Finger-nose test sIioaa's no true ataxia. Opinioii: Although a toxemia is to be considered, the 
patient probablj' has an extension of the infection in her left upper jaw, into the base of the 
skull. ’ ’ 

A lumbar puncture on the folIoAA-ing daj- shoAA-ed clear fluid under normal pressure AA-ith 
negative laboratory findings. A roentgenogram of the base of the skull Avas negative. 

Ophthalmologic examination revealed that “both discs are SAVollen in nasal part. Eetinal 
A’eins much dilated and engorged. On right disc there is a fresh hemorrhage. In the lower 
half of the macular region there are extensive glistening, yellowish patches, evidently very 
superficialty located. Diagnosis ; neuroretinitis exudativa. ’ ’ 

On the tAventy- third hospital day, the folloAA-ing opinion AA-as recorded: “Fundi shoAV 
a definite papilledema Avith hemorrhages, engorgement of veins, and a suggestion of compres- 
sions of veins by arteries. The spinal fluid is essentially normal. The question to be decided 
here is AA-hether one is dealing Avith some foi-m of toxemia of pregnancy or some intracranial 
lesion which is responsible for the sj’mptoms and neuroretinopathj-. Since it is difficult, if 
not impossible, to make a definite decision in tliis regard at this’ particular time, it Avould 
seem wise to follOAV a conservative course and to continue the administration of glucose or 
saline, and to keep the patient under a. longer period of observation. Blood chemistry should 
be repeated. Particular attention should be paid to any signs pointing to a focal brain lesion. 
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In spite of the negative spinal fluid findings, wiien one sizes up the case as a wliole, the 
suspicion of intracranial pathology appears warranted. Certainly it is not a meningitis; hut 
the possibility of a brain abscess cannot as yet be excluded. Tliere is not enough in the clin- 
ical picture to favor a diagnosis of toxemia of pregnancy,” 

Tile patient was kept under close observation for another three weeks. At one time 
there was marked tenderness over the left side of the base of the skull; the ophthalmologist 
found a diplopia, which lasted for about one w'eek. 

A psychiatric study showed effects of a bad life situation. 

A careful record was made of the patient’s fluid and food intake. Several series of 
intravenous infusions of 5 per cent glucose in normal saline were given wlienever the urine 
showed the presence of acetone. 

The patient’s condition improved steadily. Tlio headaches diminished in frequency 
and intensity; the vomiting stopped. The eye ground examination showed a gradual disap- 
pearance of choked discs. The blood pressure remained low. After the first forty-eight hours, 
the temperature was never higlier than 99.4° P., but the sedimentation rate was rather high — 
41 mm. in one hour. The hemoglobin, however, dropped to 48 per cent. 

The medical consultants advised waiting for further localization of a possible cerebral 
lesion; the neurologist, on the other hand, thought the pregnancy should be terminated so 
that it would be easier to treat a possible brain lesion if this became necessary. 

On December 28, a neurosurgeon saw the case and expressed the following opinion: 
“The differential diagnosis lies between toxemia of pregnancy and brain abscess, metastatic, 
secondary to an osteomj’elitis. To me it seems more like a brain abscess. Its localization 
cannot be determined, as there are no localizing signs. It would be best to terminate this 
pregnancy now as the patient is in excellent condition, and she will be better prepared for 
surgery of a brain lesion, with the baby removed. Sulfadiazine should be started. Electro- 
encephalography might be of value.” 

The patient, now thirty-eight weeks pregnant, was given a transfusion of 500 c.c, of 
whole blood on the day prior to operation. 

Operation . — On December 31 (her forty-third hospital day), a low flap cesarean section 
was done. The incision in the skin was made under 1 per cent novocain local anesthesia, but 
a general anesthesia had to be given before the peritoneal cavity was opened. The operation 
was uncomplicated, with a minimal loss of blood. A Jive baby, weighing five pounds, was ex- 
tracted. A Madlener sterilization was also done. 

During the operation the anesthetist noticed the sudden appearance of a profuse puru- 
lent discharge from the left ear. A few hours later an otological examination showed no ap- 
parent tenderness over the left mastoid. The profuse discharge did not allow of inspection 
of the drum. It was believed that the patient may have had an osteomyelitis of the temporo- 
sphenoidal bone or petrous portion which discharged through the ear. 

It was the neurosurgeon’s opinion that the patient had liad an osteomyelitis of the base 
of the skull, on the left side, ndth the formation of an extradural abscess. This had finally 
burrowed its way through the outside at the external auditory meatus. 

On the second postoperative day, the patient’s temperature rose to 103° F. but dropped 
to normal within forty-eight hour.s. She received another blood transfusion and chemo- 
therapy for five days. The wound healed by primarv- union. The car discharge stopped in a 
few days. 

The patient was discharged on the fourteenth postoperative day, free of all symptoms. 
She was seen six months later in the follow-up clinic. She had gained considerable weight 
and was quite happy. 

Summary 

A seven and one-half months pregnant Negro woman, 23 years of age, was admitted to 
the hospital complaining of headache, vomiting, chills, fever, and an abscess on the roof of 
her mouth. The abscess was actually a recurrent attack of osteomyelitis similar to attacks 
that .“lie had been having for the pa^t eighteen years. It ruptured spontaneously, but head- 
ache and vomiting persisted. Papilledema was found in the eye grounds. Acetonuria de- 
veloped. 

The question of toxemia of pregnancy arose. The blood pressure, however, always re- 
mained low. 

The patient was treated symptomatically, with gradual improvement of the symptoms 
and disappearance of the papilledema. 
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When the patient was thirty-eight weeks pregnant, a cesarean section was done (repeat 
cesarean). During the operation, there occurred a sudden profuse discharge of pus from 
the left ear. This established the diagnosis of subdural brain abscess, wliich had caused the 
s 3 unptonis simulating a toxemia of pregnancy. 

Recovery was uneventful. 

I herewith wish to express my thanks for the numerous consultations on this case to 
Drs. Emanuel Appelbaum, Judah Ebin, H 3 'man H. Osserman, Ernst Waldstein, and Fritz 
Wengraf. 


MYXOSARCOMA OF VAGINA ASSOCIATED WITH EARLY 

PREGNANCY 

Frank G. S. Christie, M.D., B.Sc.(j\'Ied.) Sarnia, Ont.vrio 

S ARCOilA of the vagina is an exceedingly rare disease. As reported by 
Tracy, ^ McFarland in 1911 could collect only 101 eases which, with one 
added, made a total of 102 cases to that date. He stated there were only 68 cases 
of sarcoma of the vagina (not including sarcoma botiyoides) reported in forty- 
two years. Williams tabulated a consecutive series of 9,226 tumors found in 
women, of which 2,648 were of uterine origin, and only 54 tumors arose from 
the vagina. Of the 54 vaginal neoplasms, only two were sarcomas. McFarland’s 
figures revealed that the tumors are found most frequently in the first, second, 
fourth, and sixth decades of life, with the largest percentage in the fourth 
decade. The tumor may develop in any part of the vagina but is usually located 
in the lower portion of the canal. 


Case Report 

The patient, a married woman of 39 years, was first seen b 3 ' me April 16, 1940, because 
of amenorrhea since Jan. 26, 1940. Belierdng lierself to be pregnant for the second time 
(previous pregnancy twent 3 ' 3 'ears ago), she was reporting for prenatal care. At this time 
bimanual examination revealed a two- to two-and-one-half-month intrauterine pregnancy, 
and on the posterior vaginal wall a small, sessile, papillomatous tumor, measuring 2 by 1 cm., 
located approximatel 3 ^ 2 inches from the posterior commissure. It was firm, rather reddened, 
and bled upon handling. A diagnosis was made of papilloma of vagina complicating early 
pregnancy. The patient was advised to submit to excision of the tumor for pathologic study. 
This was done and the tissue report from the Institute of Public Health, University of 
Western Ontario, London, Canada, is as follows: 

Macroscopic Description . — Specimen consists of a small mass of tissue measuring 1.8 by 
1.3 by 1 cm. The external surface is fairly smooth as if it had shelled out of a capsule quite 
readily. It is moderately firm and rubbery in consistency. On section its surface is uni- 
formly gra 3 dsh in color and rather fibrous in nature. 

Microscopic Description . — The pathologic condition is myxosarcoma. Sections of this 
tissue show it to be partially covered by stratified squamous epithelium. Beneath the epithelial 
layer the tissue is composed of connective tissue in which a nonencapsulated, moderately 
cellular tumor nodule is noted. The cells are invading the tissue in a malignant manner. The 
cells are spherical and ovoid in shape and are supported by a loose myxomatous type of 
stroma. 

After consultation, it was agreed that the uterus should be emptied immediately and 
radiation therapy instituted. On May 6 , 1940, dilatation of the cervix and evacuation of the 
products of conception were performed. The patient was then referred to Dr. T. Leucutia, 
Harper Hospital, Detroit, Michigan, under whose direction radiation therapy was carried 
out as follows: > 

From May 13 to 18, 1940, supervoltage roentgen therapy was administered in an ambula- 
tory manner. Five portals of entry were used for the purpose of cross-firing the pelvis, one 
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portal being treated daily. The total dose amounted to 1-30 per cent S U D at the site of 
the lesion and 80 per cent S TJ D on the surface of each portal. The quality of the roentgen 
rays employed i\as that obtained with 500 kv., 7 mm. copper. On May 21, patient •was 
admitted to Harper Hospital and 75 mg. of radium in suitable containers (1 mm. Al, 1 mm. 
brass) ^^ere inserted intra%aginally into the posterior cervix, as i\ell as the uterine canal, and 
left in situ for .eeventy-two hours (5,400 mg. hours), 

Eoentgen examination of the chest on May 24, 1.940, failed to reveal any indication of 
metastatic disease. 



Fig, 1 — ^Low'pover photomicrograph o£ vaginal i%all revealing invasion of sarcomatous cells 

(X120). 



Fig. 2 — High-power photomicrograph of sarcomatous field as observed in Fig. 1 IXfiO). 

The patient uas =een at monthly intervals for three month*- and apart from a moderate 
proctitis and vaginitis (po=tradiation) no untoward condition ocfurred. 

A <-econd cour‘*e of radiation wa= administered from Aug. 19 to 27, 3910, Again a com- 
bination of supenoltage roentgen therapy' and intraeaiitary radium was used. The same 
technical procedure was applied except for the fact that the radium dosage was reduced 
to 3,300 mg. hours. 
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Tliis case was followed for two years at three- to four-month intervals and for the 
past two years examined every six months. The last pelvic examination was made Oct. 19, 
1944 (four and one-half years after the original discovery), and the internal and external 
genitalia, although quite atrophic, were healthy. A marked stenosis of the rectum has been 
present almost since the first radiation treatment was given. Her general health is excellent. 

At the time of writing, practically five years have elapsed since therapy was instituted, 
and a reasonably hopeful prognosis now seems quite justified. 

Reference 

1. Tracy, Stephen E.: All. J. Obst. & Gyxec. 19: 279, 1930. 
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DOUBLE UTERUS, CERVIX, AND VAGINA WITH PREGNANCY 

CARRIED TO TERM 

EDG^iUt E. Schmitz, M.D., St. Louis, Mo. 

"T' HIS rather rare anomal}-, together with a pregnancy carried to term, warrants reporting, 
‘ so that the scant accumulated knowledge on the subject may be augmented b}' the ex- 
perience gained in the successful termination of this case. 

No one sees enough of such deviations from the normal to formulate an opinion as to 
their treatment, gained solely from firsthand knowledge. It would seem well, therefore, to 
record experience and procedure here to help round out the picture. 

kirs. X, aged 21 years, came to me in the third month of her pregnancy, totally un- 
aware of any anomalous condition of her genital organs. Her general healtli had been good 
and her sexual relations normal in every way. Her only complaint was missed menstruation, 
which she rightly attributed to a pregnancy. 

Examination showed a tall, slender girl, well formed and symmetrically developed. 
Breasts and external genitals were normal in every detail. Inspection of the vaginal in- 
troitus showed a firm rather thick band of tissue which divided the vaginal space into two 
distinct cylinders of slightly different calibers. The right side being the larger readily ad- 
mitted a speculum, while the smaller left side took the speculum onlj^ with considerable 
manipulation. There was no connecting aperture anywhere in this septum. 

At the top of each of these vaginal canals was a very small but perfectly formed cervix, 
a miniature, but not infantile, replica of the normal picture. Superimposed on the right 
cervix was a definitelj^ pregnant uterus, corresponding in size to about the third month of 
gestation. Continuous with the left cervix was a firm structure about the size and shape of a 
normal uterine fundus, but lying transversely across the pelvis, forming almost a right angle 
with the pregnant uterus. Both bodies were separated in their lower segments by an ap- 
preciable gap. 

As there had been no symptoms of any kind referable to this undoubtedly serious mal- 
formation, the situation was explained to both husband and wife, and a period of watchful 
waiting entered upon, inien gestation had proceeded to about four and a half months, it was 
no longer possible to palpate the nonpregnant uterus on the left side, as it was obscured by 
the advancing pregnancy. 

This brings up a serious point in procedure. Had the patient first presented herself 
for examination at this stage of her pregnancy, the transverse position of the second uterus 
would not have been ascertained. One might then have sought guidance from the textbooks 
and reasoned that a trial of labor would be indicated, surely a most unfortunate decision 
to be reached in a case of this kind. Kinowing, however, that the second uterine body would 
enter the pelvis in front of an advancing fetal head, no such thought could be here enter- 
tained, and deliveiy by section was advised. 

The pregnancy progressed normally in every way. No bleeding, no excessive premature 
contractions, no metabolic disturbances were noted at any time. Fifteen days prior to the 
expected date of delivery a section was performed and the following conditions noted: 
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The pregnant fundus was moderately asymmetrical witli a bulging toward the upper 
left pole and a flattening of the entire mesial side. An incision was made in what appeared 
to be the proper location, and a viable, normal female infant, weighing G pounds, was ex- 
tracted. The placenta came away easily and the uterine wound was ready for closure. This 
proved not as easy as at first anticipated, as the flattened mesial fundal wall proved to be 
very thin indeed. Even in its contracted state it was little thicker than heavy cardboard, 
while the right side showed the usual tissue depth. 

The uterine wall being closed, it was now possible to inspect the pelvis in detail. Fol- 
lowing the mesial border of the incised uterus do\vnward, one came to a shallow depression 
at the level of the cervix, and proceeding laterally to the left, encountered the second uterine 
body lying transversely in the pelvis. This had the appearance of a normal fundus as to size 
and consistency, but had only one round ligament and only one tube and ovary, which arose 
in proper position in the left upper cornu. The right side of this uterus was also slightly 
flattened and showed no appendages. The fundus which had contained the child also had only 
one tube and ovary and one round ligament. These arose from the right upper margin and 
were normal. There were no adnexa on the left side of this organ. 

With the uterine musculature thinned out to so disquieting a degree, a condition that 
could not be discovered except by direct observation, and with a second uterine body block- 
ing the pelvis, which could only be palpated early in pregnancy, a complete and accurate 
diagnosis is impossible. Confronted with the ever-present danger of hemorrhage or uterine 
rupture, it would seem that operation is indicated under all conditions. 

501 Metropolitan Building. 


UTERUS DIDELPHYS COMPLICATING PREGNANCY 

Irmun T. Craig, Lt. Comdr., IMedical Corp.s, USNR, and 
K. W. Schenk, Lt. Comdr., ADidical Corp.s, USNR, Port Lauderdale, Fla. 
(From the Out-Fationt Department, U. S. Naval Air Station) 

A CASE of pregnancy in uterus didelphys with small myomas in the nongravid uterus, 
delivered by cesarean section, is presented herewith. 

Mrs. W. P., aged 2G years, gravida i, para 0, was first seen in the outpatient department, 
June 10, 19f4. Her last period was April 13, 1944, and she had slight nausea with occasional 
vomiting as her chief complaint. Her past history was negative for all diseases except 
measles, chickenpox, and mumps. She had never had any operations. Menstrual history 
showed menarche at 12 years of age, and periods had been uninterrupted until her present 
pregnancy. The interval has been 30 to 32 days, ivith a heavy six-day flow. There has been 
no intermenstrual bleeding, and dj-smenorrhea has never caused the patient concern. 

Physical examination revealed a well-developed, well-nourished white woman, weighing 
127 pounds. Blood pressure, 9G/70. Urine showed a trace of albumin. Hemoglobin, 79 per 
cent; red blood cells, 4,400,000; Kahn test, negative. 

On pelvic examination a vaginal septum was found extending the full length of the 
vagina, dividing this structure into two halves. Tiie right half admitted two fingers easily 
and the left half admitted two fingers with difficulty, indicating that coitus had been prac- 
ticed chiefly, if not entirely, on the right side of the septum. 

Speculum examination revealed two normal-sized cer^-ices, one in each vaginal canal, 
and there was no attachment of the septum to either cervix. Two separate fundi were 
identified on bimanual examination, with the right fundus about twice the size of the one on 
the left. It was felt that we were dealing with a case of pregnancy in the right side of a 
uterus didelphys. 

The course of pregnancy was uneventful except for a Trichomonas vaginalis vaginiti.'; 
which was found in the last month of pregnancy and was untreated at that time. X-ray of 
the abdomen on .Tan. 13, 1945, showed a full-term fetus in a right sacroanterior position with 
the breech not engaged. 
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Onset of labor, January 28, was marked by the spontaneous rupture of the membranes 
with irregular contractions beginning shortly thereafter. The patient was admitted to the 
hospital and a rectal examination showed the breech fairly high, cervix about 2 cm. dilated, 
and contractions every three minutes, lasting twenty-five seconds and of poor quality. Pains 
continued irregxilarly throughout the night. By noon the next day the patient showed signs 
of exhaustion and the cervix was only 2% fingers dilated. A foot could be palpated through 
the external os on rectal examination. Contractions seemed to involve portions of the uterus 
when they occurred and it was felt that uterine contractions were not sufScient to produce com- 
plete dilatation or expulsion of the fetus. Temperature had risen to 99.8° P., and the pulse 
rate was 100. She was given 1,000 c.c. of 5 per cent dextrose in normal saline and prepared 
for cesarean section twenty-one hours after the onset of labor. 

A low flap section was done by one of us (I. T. C.), and a 6-pound 12-ounce female in- 
fant was delivered by breech extraction. After closure of the uterus the pelvis was explored 
and two complete and distinct uteri were found. A normal tube and ovary arose from the 
lateral cornu of each uterus. The left, nongravid uterus was enlarged nearly two and one- 
half times and bad a small subserosal fibroid on both the anterior and posterior surfaces. 
The relationship of these two uteri is illustrated (Pig. !)• 



. PiE- 1. — Findings on laparotomy. The breech is presenting as a single footling in the 
right uterus. The left uterus is enlarged and contains small myomas, one of which is visible 
on the anterior surface. 

The patient was returned to her room and given a transfusion of 250 c.c. of citrated 
blood. Postoperative condition was good. Abdominal distention developed and persisted 
for 'several days but was relieved by negative suction, morphine, and a light cradle to the 
abdomen. Her nurses were cautioned to watch for the passage of the decidual cast from the 
opposite side with her lochia, but if it ever passed it was not identified as such. 

The patient developed a pericarditis with effusion on the fifth postoperative day, but 
she responded 11011 to 900,000 units of penicillin, calcium, oxygen therapy and 500 c.c. of 
citrated blood, and the heart shadow slowly returned to normal. An increase in the cardiac 
dullness to percussion and diminished breath sounds anteriorly were found on physical exam- 
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ination. and an electrocardiogram showed myocardial damage. Tlie patient was discharged 
from the hospital on the twenty-sixth postoperative day. 

A postpartum check on Jtlarch 14 showed the abdominal scar well healed. Both uteri 
were about one and one-half times enlarged. The menses luid become re-established the week 
before. Tlie trichomonas infection was rather extensive, and treatment was begun and the 
patient advised to carry out therapy on both sides of tlie vaginal septum. 

An intravenous pyelogram was done to determine whether any anomalies of the urinary 
tract existed, but the only abnormal finding was dilatation of the right ureter, a condition 
commonly encountered in pregnancy and in the early postpartum period. 


ACUTE DIVERTICULITIS OF THE SIGMOID IN PREGNANCY 

M. D. ScHNALL, M.D., New York, N. Y., L. E. Phaneuf, M.D., Sc.D., ^and 
J. P. Conway, M.D., Boston, Mass. 

(From the Department of Obstetrics and Gynecotopy, Carney Hospital) 

D iverticulitis is a condition occurring not uncommonly in the female, 
and some excellent papers have been written on this complication.’’ ^ How’- 
ever, a review of the literature for the past forty years Avith the aid of the Ameri- 
can College of Surgeons’ Library Staff has not revealed the description of a case 
of acute diverticulitis occurring in pregnancy. It is possible that a number of 
such cases go undiagnosed and for this reason we point out that in grawd 
women complaining of left lower quadrant pain, the differential diagnosis .should 
include acute diverticulitis. Following is a ease of acute diverticulitis of the 
sigmoid with absce.ss fomation and .spontaneous resolution in pregnancy, labor, 
and in the puerperium. 

The patient, D. M., a 31-year-old primigravida, entered the Carney Hospital on May 22, 
1944, complaining of pain in the left lower quadrant of three days’ duration. There were 
no familial tendencie.s other than that the father died of carcinoma of the bowel. She had 
no i)revious illnesses and no operations except tonsillectomy as a child. The systemic review 
was unusual only in that there had been a lifelong tendency from early childhood toward 
severe constipation. Occasionally she had gone up to eight days without a bowel movement, 
and then hard fecal mas.'-es were passed. 

The menarche was at 18 years and the periods were irregular, coming at one- to four- 
month intervals. The last menstrual jteriod was on .July 23, 1943. The pi-enatal examinations 
revealed no pelvic pathology, and the pregnancy, e.xcepting constipation, was free of un- 
toward signs and .symptoms except for constipation. 

While turning over in bed on May 19, 1944, at 11 P..M., she suddenly experienced a sharp 
nonradiating pain just medial to the left anterior superior iliac spine, lasting only' for a few 
seconds. Her condition was unchanged until 9 A.sr. next day wlicn .‘•he felt faint and had an 
aching sensation dilTusely throughout the left lower quadrant. During the next three days 
pains occurred in the left flank and left lower quadrant every one and one-half to three hours, 
lasting one-half hour; they were dull at the on.'-et but gradually became .sharp. During this 
time the patient was anoretic; there had been no bowel movement for three days. 

At the time of admission to the Carney Hospital on May 22, the physical e.xamination 
revealed a well-developed and well-nourished Avliitc woman somewhat restlc.‘'S in bed but not 
complaining of pain. The temperature was 98.0° F. pulse 80, respiration.s 18, and blood 
pres.'-urc 120/00. There were psoriatic lesions over the chc.st, back, and arms. The head, 
ears, eve.=, nose, and throat appe.'ired normal. Heart and lungs were normal. The breasts were 
free of masses. The upper abdomen was soft and slightly distended. The liver, spleen, and 
kidneys could not bo palpated. The uterus was enlarged to three fingerbreadths above the 
umbilicus; the fetus was found to be with the left occiput anterior, the fetal heart tones being 
138 and of good quality. Moderate tenderne.^s and spasm were found in the left lower 
quadrant .and flank. Eectal examination disclo.-cd the head well engaged, cervix soft and 
slightly taken up. Excci>t for le.=ions of psoriasis the extremities were not remarkable. 
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A catlieterized specimen of urino was reported as of specific gravity 1.020, acid, a trace 
of albumin, no sugar, no acetone, and 3 white blood cells per high-power field. The hemo- 
globin was 84 per cent, red blood cells 4,680,000, white blood cells 28,700 with 80 per cent 
polymorphonuclear leucocytes, IS per cent lymphocjdes, and 2 per cent eosinophiles. The 
red cells appeared normal. The blood Hinton was negative. 

An intravenous pyelogram revealed onlj-- mild liydronei)hrosis on the right with a nar- 
rowing at the right ureteropelvic junction. On the left no abnormality was noted. 

A diagnosis of possible twisted pedicle of an ovarian cyst or red degeneration of a 
uterine myoma was entertained until a barium enema was done at 12 noon. May 26. It re- 
vealed a fair degree of dilatation of the entire colon and a matting of the bowel in the mid- 
dle of the sigmoid due to diverticulitis. At 5 p.m. the same day, uterine contractions started 
and at 9 p.m. the cervix was fully dilated. A left occipitoposterior was rotated manually and 
the patient was delivered by midforceps and episiotomy of a living female infant of 4% 
pounds. This course was chosen to avoid a long second stage with aggravation of the pa- 
tient’s condition. While the patient was under light anesthesia a deep fixed mass 6 cm. in 
diameter was palpated to the left of and at the level of the umbilicus. 

Immediately after the deliverj' there developed a moderate degree of abdominal dis- 
tention and the temperature rose to 100.5° P. The patient developed increasing tenderness in 
the left lower quadrant, vomited several time.s, and had up to ten liquid bowel movements 
each day. Intravenous glucose-saline solutions and a Miller-Abbott tube were utilized. The 
abdominal pain subsided twenty-four hours after delivery, but severe nausea, vomiting, and 
diarrhea continued. She was losing weight and strength rapidlj- and could not retain even 
a few sips of rvater. Serum proteins were 4.85 Gm. per cent; the wliite cell count which 
was 29,400 on May 25 fell to 12,600 on May 30, but on June 3 rose to 25,000. The very few 
available veins used until now were no longer suitable because of repeated intravenous ad- 
ministrations. On June 4 an infusion was started directly into the medullary portion of the 
body of the sternums. 4 and by this route glucose-saline solutions, blood plasma, amino acids 
(Steam’s), and the synthetic B vitamins were given in suitable quantities. After the pa- 
tient received adequate therapy in this manner, the gravity infusion apparatus was removed 
from the needle and a st}'let inserted into the needle. Next day the stylet was removed from 
the sternal needle and fluid therapy started again. By June 6 the nausea, vomiting, and 
diarrhea subsided and since she was able to retain some fluid, the sternal needle was removed. 
She had rallied rapidly and six days later was out of bed taking a semisolid diet. . On June 13 
a barium enema and next a gastrointestinal series were done, and these showed no evidence of 
any abnormalitj'. 

The patient was discharged June 16 in good condition. However, a small nontender mass 
was palpable in the left vault. The white cell count was 16,200. The infant was not dis- 
charged until three weeks later when it weighed 5% pounds and was in excellent condition. 

Subsequently, she was seen on July 13 when examination was negative except for a small 
nontender mass in the left vault. She said she felt perfectly well. An examination, August 
14, revealed that this mass had disappeared. A barium enema was repeated Nov. 21, 1944, and 
this showed no organic lesion in the large bowel but there was a moderate degree of gen- 
eralized spasm of the colon. 

Apparently the patient had an acute diverticulitis of the sigmoid with abscess formation, 
inflammatory reaction of the bowel wall, and matting together of adjacent loops of bowel, 
accounting for the signs and symptoms on admission. However, shortly after the barium enema, 
labor started and the patient delivered. Thereby the inflammatory reaction was accentuated, 
the bowel lumen compromised, and marked signs of intestinal obstruction became manifest. 
However, the condition subsided with conservative treatment. 

Summary 

A case of acute diverticulitis of the sigmoid occurring at the time of preg- 
nancy, labor, and the puerperium is presented. This condition should he con- 
sidered in the differential diagnosis of left lower quadrant and left flank pain 
in the gravid woman. The value of eonseiwative management in this tjqie of case 
is demonstrated. 
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EEACTIVATION OF ENDOMETEIOSIS BY STILBESTEOL THEEAPY 

Egbert L. Faulkner, M.D., and E. A. Eiejienschntsider, 

Cleveland, Ohio 

(From the Department of Obstetrics and Gynecology Western Deserve University and 

University Hospitals) 

R emoval of both ovaries usxvalVy stops the progress of endometriosis and 
results in recession of residual lesions not removed at operation. Such a 
favorable result does not always follow ablation of ovarian function because in 
certain instances growfh characteristics of the lesions apparently become ir- 
reversible before operation is performed. It may not make mucli difference what 
is done to these few unfortunate individuals encountered in surgical practice 
because they are apt to remain pelvic cripples the rest of their lives. However, 
some interest attaches to the question of therapy with ovarian hormones for 
menopausal symptoms in those patients in whom endometriosis has been sxiccess- 
fully treated by castration. The recent excellent review of endometriosis by 
Scotf^ makes no mention of this phase of the sub,]eet. Sanders,^ in his discus- 
sion of the clinical and therapeutic considerations involved in endometriosis, 
feels that the postoperative use of theelin does not reactivate the disease nor does 
it appear to influence the recession of the growths left in the pelvis. How- 
ever, in his comment on the article about endometriosis by Jenldnson and 
Bro\vn,® GreenhiU^ says, “Is it not conceivable that estrogens could bring about 
a return of the lesion ,iust as the ovarian secretions produced it before castra- 
tion?” 

There is gained readily a clinical impression that oral estrogens increase the 
pain and discomfort of residual endometriosis. This observation is perhaps most 
common in those patients in whom bowel discomfort exists and is not entirely 
eliminated by operation. 

The following ease report has a bearing on this subject because the patient 
presented a more objective sjmiptom than pain. 

Eeport of Case 

J. S., a 3G-year-old housewife, was first seen on the medical service, June 7, 1940, with 
the complaint of tarry stools. Her health has been good until three years before admission, 
since which time she had episodes of bleeding from the bowel serious enough to be followed 
by weakness and dizziness. During the three years, she liad been in other hospitals of Cleve- 
land four times and, in addition to the investigation of the bleeding, had had thirteen trans- 
fusions. No cause for intestinal hemorrhage was demonstrated by any clinical, laboratorj', 
or x-ray methods of diagnosis. 

After admission to this hospital there was blood in the stools until the thirty-first hospi- 
tal day. Repeated transfusions partially compensated for the patient’s loss of blood by 
bowel. Again all investigations as to the source of bleeding were fruitless. 

On the forty-sixth hospital day the patient was operated ui)on and thorough exploration 
of the upper gastrointestinal tract was carried out. No cause for the bleeding was found. 
Incidental appendectomy was performed. 

The patient was readmitted to the hospital on Aug. y, 1940; Sept. 10, 1940; Jan. 30, 
1941; and June 23, 1941. A second e.xploratory laparotomy was done early in 1941 without 
positive findings. On each admission many tran.sfusions were necessary to rejdacc blood loss. 
Proctoscopy was done repeatedly during the year without positive findings. 

During December, 1941, one of the medical staff member.s, reviewing the histoiy- of this 
patient, noticed that each of her gastrointestinal hemorrhages began at the time of a men- 
strual period. Therefore it was decided, after gj-necologic consultation, to explore the pa- 
tient once more and to ablate ovarian function in an effort to stop the periodic gastroin- 
testinal hemorrhages. 

The patient was therefore transferred to the gjmecologic service where, before opera- 
tion. a definite diagnosis of endometriosis could not be made upon vaginal or rectal exainina- 
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tion. At operation several small areas of endometriosis were found, however, rather high on 
the rectum; this was confirmed by biopsy of the lesions and study of the ovaries which were 
both removed along ^th the uterus. 

The patient was followed in the gjmecologie dispensary without incident. Early in 
June, 1942, she complained of severe hot flushes and stilbestrol was given. She took the 
stilbestrol for a few days and on June 13, 1942, fainted, became nauseated, and vomited twice. 
She came at once to the Emergency Eoom where it was discovered that she was again having 
rectal bleeding. The red blood count was 2,270,000 and the hemoglobin was 44 per cent 
(Salili). By inquiry from the patient it was ascertained that she had taken between ten and 
fifteen 1 mg. enteric coated diethylstilbestrol tablets in as many days. 

Gastrointestinal work-up was again negative, the patient was transfused seven times, 
stilbestrol therapy was discontinued, and she was discharged from the hospital on the twenty- 
sixth hospital day. 

Since June, 1942, the patient has been followed in the outpatient department and has 
remained entirely well, flushes being fairly well controlled by sedatives. 

Summary 

A patient Avitli severe periodic bleeding from endometriosis of the bowel, 
requiring in all over seventy partial or whole transfusions, is reported.^ She 
was finally treated by surgical castration and was well until given diethyl- 
stilbestrol for menopausal sjonptoms when severe recurrence of the bleeding 
took place. Permanent recovery follow'ed discontinuance of this therapy. 
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ENDOMETRIOSIS OF THE ABDOMINAL SCAR 

Louis Newton, M.D., Bridgeport, Conn. 

j\ /r ES. M. E., 27 years old, a white patient, while in service until the Women’s Army Corps, 

on Dec. 26, 1943, developed a sudden urinary retention. This condition cleared up after 
a few days of catheterization. Thorough urologic investigation did not reveal any pathologj' 
in the urinary tract. Another sudden retention occurred on July 13, 1944. At this time she 
was sent to the Woodrow Wilson General Hospital where another complete urologic investiga- 
tion was again negative. She was told that “probably a tumor of the womb pressed on the 
bladder’’ and received her medical discharge papers. 

Careful questioning revealed a perfectly normal menstrual history; the past history 
contained the significant fact that on Sept. 3, 1934 (at the age of 17 years), she was op- 
erated on for a ruptured tubal pregnancy (left side) at the Sydenham Hospital, New York 
City. 

On pelvic examination the fundus of the uterus was found to be somewhat enlarged 
and irregular, slightly movable, and tender. Another cystoscopic examination revealed nor- 
mal findings. A diagnosis of subserous fibromyoma of the uterus was made, and at the op- 
eration on Aug. 12, 1944, the following were the sig^nificant findings: 

IVliile excising the abdominal sear of the previous operation, an irregular mass of walnut 
size and of cartilagenous nature was encountered 2 inches below the umbilicus. Its growth 
extended into the rectus muscle down to the peritoneum. This entire mass was excised and 
it contained several small, pea-sized cysts of dark blue color. These upon puncture revealed 
dark, thick fluid. 
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■\Vlien the peritoneal cavity was opened, both the fundus of the uterus and bladder 
were found to be attached by a tliick, irregular band of omental and inflammatory adhesions 
to the lower angle of the undersurface of the pre\iou8 abdominal scar. When the«e adhesions 
were separated, the uterus was found normal, not containing any fibromyoma. 

Microscopic sections revealed endometriosis of the abdominal scar. 

Summary 

1. A case of endometriosis of the laparotomy scar is presented. In view of the history 
of ruptured tubal pregnancy, it can be a'^sumed that ".coiling” of the abdominal wound 
occurred at that time during the operative procedure. The histogenesis cannot be proved 
definitely by tliis theory. There arc variouc other theories uhieh may explain the occurrence 
of this comparatively rare condition. 

2. The true natuie of the pathologj' could hardly be sucppcted becauce the lesion it'elf 
was entirely without symptom®. 

3. Adhesions of the utcru® to the undcrsuiface of the scar containing the area of 
endometriosis account for the erroneous diagnosis of fibromyoma by three different obsen’ers. 

4. The urinarj" retention which occurred on two diffeient occasion® may ha\e been 
neurogenic, but it cannot be adequatcl}' explained. Six months later patient va® well and 
will be observed further. 

881 Lafayeote Street. 


PREGNANCY IN A DIVERTICULUM PROM THE UTERUS 
M. C, Haytkins, Jr., B.S., M.D., F.A.C.S,, Sevrcy, Ark. 

(From the Eavulctns Clinic Hospital) 

RS. E. C. W., Case No. 4.1-43, white, aged 29 years, was admitted to the Hawkin® 

Clinic Ho®pital on .January 23, 1945, because of a painful and tender mass in the 
right lover abdomen. She stated that the on®et of pain had been two weeks before and at 
that time ®he had disco\ered a mass in the abdomen. Tlie pain had progre=si\ ely become 
more se\ere and the ma®® larger. There was no history of fe\er, nausea, or vomiting. She 
had been married for eight jears, and had had no piegnancie®. Menstruation was normal 
up until Sept. 10, 1944, since wliich time she had not men=truatod. Her past history wa® 
e=®entialh negative, with no surgerj'. 

Physical Eramination. — Patient appeared anxiou® and rather disturbed and ®ufrering 
moderate pain; blood pre®®ure 118/70, pulse rate 80, temperature 98.4° P. ; head, neck, 
eyes, ears, nose, and throat, negative; heart and lungs, negati%e; breast®, moderately tense, 
otherwise negative; abdomen, soft, not distended. There was a round, smooth, palpable 
mass between the umbilicus and the ®ymphysis, to the right of the midline, extending upward 
from within the pelvis to within 2 inches of the ]e%el of the umbilicus. The ma®s was tender, 
.®lightly moiable. and firm. 

Genitali.a: Perineum, normal; %aginal muco®a, bluish discoloration; cervix, softened 
but otherwise normal. Bimanual: Uterus slightly enlaiged and ®oftened and apparently 
pu®hed to the left by a tense, sau“age ®haped raa«s of clastic consistency attached to the 
right superior-lateral portion of the fundus of the uteru®, extending from high in the right 
Xiehis to within 2 inches of the le\el of the umbilicus and moiable with the uteru®. 

Tcntatnc Diagnosis. — Pregnancy complicated by pebic tumor. 

Operation wa® advi=ed, and on .Tan. 23, 191.5, the patient was operated upon under 
ejclopropanc and oxygen ane®thc=ia. Through a low midlinc incision the abdomen was 
opened, repealing a ten®o ®eniifluctuant sausage ®haped di\erticu]um from the uteru®, G 
inche® in length and 3 inche® in diameter, with bluish discoloration at its free end, and 
apjiarent thinning of its wall at this area. The di\erticulum w.as a continuation from the 
fiindn® of the uterus at it® right foniu with a pedi<le-like attachment. The right round 
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ligament and Fallopian tube n-ere attached to its inferior lateral border. The uterus was 
slightly enlarged and softened, but otherwise appeared normal. There was a small multi- 
locular cystic right ovary. Tlie left ovary was normal. 

The right tube, round ligament, and superior portion of the broad ligament were 
doubly clamped and divided. The diverticulum was clamped at its attachment and severed 
from the uterus, thus removing the diverticulum with attached right tube and ovary. The 
uterine wall was closed with continuous suture of Chromic No. 1, and the round and broad 
ligaments were sutured to the uterus in their normal position. The appendix was removed 
routinely and the abdomen closed. 

Falliologic Feport , — Tissues consisted of a smooth, tense, bluish-gray, sausage-shaped 
saclike structure, with a Fallopian tube and a small multilocular cystic ovary attached. At 
its pedicled end there was found a communicating opening % cm. in diameter. On section, 
a fetus about 12 weeks old was found. The placenta was attached to the medial wall near 
the distal end. The fetus appeared normal in development. Tlie thin walls of the sac were 
of uterine musculature. The wall was markedly thinned at its distal end. 

Postoperatwe Diagnosis . — ^Pregnancy in a diverticulum from the uterus. 

The patient had an uneventful recovery and was discharged from the hospital on the 
thirteenth postoperative day. 


A CASE OF INTERSTITIAL PREGNANCY WITH PERFORATION AND 
EXTENSIVE INTRAPERITONEAL HEMORRHAGE- 

Irving F. Stein, M.D., P.A.C.S., Chicago, III. 

I NTERSTITIAL pregnancy is indeed a rare condition and comprises only 
from 1 to 3 per cent of ectopics. According to Gnisetz and Polayes,^ there 
are only 199 cases of interstitial pregnancy noted in the medical literature up to 
July, 1943. These authors reported a case of interstitial pregnancy which car- 
ried to full term ; only three sucli have been reported previously. 

Case Report 

Mrs. A. G., aged 37 years, married fourteen years, had one child aged 11 years. Small 
fibroid was noted at time of delivery. No abortions. Menses: onset at 11 years; regular, 
27 to 39 days; five days’ duration; moderate in amount; no clots or pain. Last menstrual 
period, June 14, 1944. 

On July 17, five days after the expected period, the patient began to spot and, on July 
19, began to flow. After ten dajvs of continuous flow, she consulted a neighborhood physician 
and was advised to remain in bed. Diagnosis: threatened abortion. Four daj'S later, a 
dilatation and curettage was performed. Pathology report was “pregnancy tis.sue. ’’ Pa- 
tient continued bleeding for the next three weeks and consulted the author on August 19 at 
Michael Eeese Hospital. Bimanual examination revealed an irregularly shaped uterus with 
several definite hard nodules. No adnexal tenderness or swelling was found. Diagnosis was 
fibroids and recent abortion. The Aschheim-Zondek test Was negative. 

On August 22 the patient had a se%mre attack of pain in the left side, and fainted. Ex- 
amination at the patient’s home revealed that she was very pale, with a thready, rapid 
pulse. The diagnosis of ectopic pregnancy was made and she was taken to Michael Eeese 
Hospital by ambulance. She received 250 c.e. of serum and 500 c.c. of eitrated blood. After 
a satisfactory rise in the blood pressure, laparotomy was performed for ‘ ‘ bleeding ectopic 
pregnancy and fibroids.’’ Upon section, the peritoneal cavity appeared filled with several 
large clots and liquid blood. The uterus was irregularly enlarged, containing several fibroids 
from 1 to 5 cm. in diameter. The interstitial portion of the left tube was the seat of a 3 cm. 
swelling, purple in color, with a small perforation on the posterior aspect from wliich blood 
was flowing continuously. The left ovary contained a large corpus luteum. The distal por- 

‘Pre.sented befoi-e a resiilar inpoting: of tho Chicafro Oyn pool og^i cal .Society, Oct. 20, 1944. 
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tion of the tube was normal. A supracermcal hysterectomy, including the left adnexa, was 
performed. The right adnexa were preserved. Another transfusion of 500 c.c. was given. 

Pathology Eeport . — ^Interstitial pregnancy. Large corpus luteum of the ovary. Pro- 
liferating endometrium. Myofibromas of the uterus. Adenomyosis of the uterus. 

There was immediate improvement. The postoperative course was satisfactory, and on 
the twelfth day the patient was ready to be discharged when she developed laryngitis. Tliis 
was followed by a febrile reaction and an upper respiratory infection which delayed her dis- 
charge for two weeks. 



Fig. 1. 

Comment 

Pregnancy in this location usually terminates in extensive rupture of the 
uterine horn ^vith death of the mother from hemorrhage and shock. The ex- 
ception is "when death of tlie ovum occurs and a hematoma remains. In the case 
here reported, an interstitial pre^ancy of about five weeks’ duration was pres- 
ent in a uterus containing multiple fibroids. Perforation into the peritoneal 
cavity with profuse hemorrhage occurred rather than extensive rupture. 
iVIultiple transfusions and supracervical hysterectomy wnre performed, followed 
by complete recoverjL 
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A SIMPLE TECHNIQUE FOR PREPARING VAGINAL SMEARS 

Captain B. B. Rubenstein, M.C., A.U.S./^ and Henry S. Gutebman, M.D., 

Chicago, III. 

(From the Department of Metabolism and Endocrinology, Michael Eeese Hospital) 

R eports from and other laboratories®’^® have indicated the valne of 

vaguial smears as a diagnostic aid in various gynecologic endocrine condi- 
tions. Several methods for preparing and staining the smears have been pre- 
sented,^’ ®’ and comparative studies indicate that each method is adequate.^® 
The simple and practical technique of preparing vaginal smears, which has been 
emploj^ed in our laboratorj’’ for more than ten years, and which is adaptable to 
home and office nse by the patient and/or the phj’^sician, is described in detail 
at this time. The method is aceeptalile to patients and they learn the technique 
readily. 

The four easy steps of the technique, (1) preliminarj’’ preparation of 
materials, (2) obtaining cells for the smear, (3) fixation of smear, and (4) stain- 
ing of smear, require the following materials: 


1. Plastic tube speculum 

2. Bacterial wire loop 

3. Glass marking pencil 

4. Microscope slides 

5. Paper clips 

6. Mason jar — % pint 

7. Coplin jars — 3 


8. Fixative solution — 

equal parts of 95 per cent alcohol 
and ether 

9. 70 per cent alcohol 

10. 95 per cent alcohol 

11. Shorr stainii 

12. Claritei 


Technique 

1. Preliminary Preparation of Materials . — 

A. Label a clean microscope slide with a glass marking pencil. 

B. Attach a paper clip to the labeled end of the slide to prevent slides (resting in 
the fixative) from adhering to one another. 

C. Open the Mason jar containing fixative solution so that a wet smear may be intro- 
duced rapidlj’. 

2. Obtaining Cells for the Smear . — 

A. Insert the tube speculum, which consists of a plastic contraceptive jelly applicator, 
into the vagina so that the tip rests in the posterior fornix. 

B. Insert the bacterial wire loop through the speculum until it comes in contact with 
the vaginal surface. 

C. Gently rotate the loop several times and withdraw. 

3. Fixation of Smear . — 

A. Spread the vaginal cells adherent to the loop thinly on the prepared microscope slide. 

B. Place the slide, while the smear is still wet, into the fixative solution. 

C. The smear may be stained after remaining in the fixative solution for three minutes, 
but will not deteriorate even if kept there as long as thirty days. (For the convenience 
of the patient or physician, the slides may be removed from the fixative, dried, and shipped 
to the office where the staining of the slides is to be c.arried out.) 

The department 3s in part supported by the Michael Reese Research Foundation. 

*On military leave of absence- 

tObtainablo from the Nevilie Company, PittsburRh, Pa. 

oGo 
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4. Staining of Smear . — 

A. Place the slide for one minute into the Coplin jar containing 70 per cent alcohol. 

B. Transfer the slide into the Shorr stain for one minute. 

C. After removing the slide from the Shorr stain, allow the excess stain to drain 
from the slide, and then dip the slide ten times in 70 per cent alcohol. 

D. Dip the slide ten times in 95 per cent alcohol. 

E. Allow the slide to dry in the air. 

F. A drop of Clarite (clearing agent and protecting cover) is applied to the stained 
smear. 

G. The smear may he examined immediately after Clarite is applied, although tlm 
Clarite hardens gradually in twenty-four hours. 



Fig. 1. 


The patient who is being instructed how to prepare her oyti vaginal smears 
demonstrates to the physician tlie technique of placing the speculum into the 
posterior fornix. The importance of placing the .slide into the fixative while 
the smear is still wet, must be imprassed upon the physician and patient. The 
patient can prepare her ovti smears at home or in the office. The wire loop 
is sterilized in a gas flame. The tube speculum is washed in soapy water, rinsed, 
and allowed to diy. 

Summary 

A simple technique for the preparation of vaginal smeare is repoiled. It 
is so adaptable that patients can themselvas prepare adequate smears at home 
or in the phj'sician’s office. 
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MODIFIED APPARATUS FOR TUBAL INSUFFLATION 

Robert S. ]\Iillen, M.D., Westbury, N. Y. 

T he increased cost of medical supplies and the difficulty in having equip- 
ment made and repaired jirompt me to describe the following apparatus 
which is simple, inexpensive, unlikely to get out of order, and yet incorporates 
both the use of a measured amount of carbon dioxide and a standard rate of flow. 



Fi&. 1. 


The insufflation cannula previously described^ is connected by means of rubber tubing 
and “Y” pieces to a manometer, a tank of carbon dioxide, and a metal syringe that has a 
tray to hold •weights fastened to the handle of the plunger, where there is also a scale to 
indicate the quantity of gas in the syringe. 

•Mlllen, Robert S., and Jones, Elwoort: Am. J. Obst. & Gtn-f:c. 41: 340. 1941. 
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The valve is closed, the tank opened, and a measured amount of carbon dioxide inserted 
into the syringe. After the cannula has been inserted, the valve is opened and the weight on 
the handle causes the carbon dioxide to flow through the apparatus. This eliminates the 
need of a reducing valve. The manometer reading, amount of carbon dioxide used, and rate 
of flow can readily be determined. 


DIFFERENTIAL STETHOSCOPE FOR DETERMINING PATENCY 

OF EACH TUBE 

John Falixix, j\LD., James T. Brosnax, jM.D., axd Charles P. AVhelax, 

WORCESTIJR, l\rASS. 

(From the Fallon Clinic) 

’ I 'IJBAIv insufflation can be made a true .«pHt function determination by utilizing our 
ordinary binaural sound-localizing .‘••ense to determine the side or sides of origin of 
the tubal bubble sounds. Tlie enabling apparatus, the ditferential stethoscope, is a device 
of early stethoscopists used more often today against submarines than against rales. 



Fie. 1. 
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The binaural principle aliens naore precise inteipietation than the usual but inter- 
polative method of listening through an oi dinary stetliocope placed over one tube after 
another. Conti ibuting to the interpietation, and fully appieciated only when one has two 
listening points, are the facts that the tubes often open at diiferent pressures and emit 
differing sounds. 

The interpretation of the test should be unmistakable. Indeed, if it is less than 
decisive, we advise disregarding it until moie is knoun of the working of the test in various 
combinations of tubal disease. 

Thus far, in five yeais’ use, the inteipietations in controls and in the few verified 
clinical cases hare been correct. Predictable souices of error aie: (1) fixation of one or 
both fimbiiated e.xtiemities near the midline; (2) solid masses between tube and stethoscope; 
(3) defectire binaural sense. 


PASSAGE OF A CATHETER THROUGH THE UTERUS INTO THE 

ABDOMINAL CAVITY 

C. A. Elden, M.D., Rochester, N. Y. 

(Frovi the Department of Obstetiics and Gynecology, Uwveisity of Eochester School of 

Mediotne and Denitsiiy, Eochester) 

I K A lecent issue of this Journal, BatemaiU presented a case of an attempted aboition 
using a rubber cathetei. His patient risited an aboitionist wdien thiee and one-half months 
pregnant, and the cathetei used eventually found its way to the abdominal carity. Tlie preg- 
nancy piogiessed to term. 



Pig. 1. 


Of interest is the case of a 34-j'ear-old housewife, C. L., who, having missed her period 
by one day, inserted a boiled, Lj-sol soaked, stiff rubber catheter through the cervix. She 
noticed sharp localized pain just above the symphysis just before it was inserted ‘‘deep 
enough.” Bleeding started soon after accompanied by spasmodic pains in the lower abdomen 
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and ‘ ‘ gas pains in the pit of the stomach. ’ ’ The pain continued the next day but the bleed- 
ing stopped. The following day, the spasmodic pain changed to pain occurring only prior to 
voiding, on walking, or when bending over. She became alarmed because she could no longer 
feel the catheter per vaginam and consulted her ph 3 'sician who could not find it. Abdominal 
examination was not remarkable at this time. Two daj's later she developed a tenderness in 
the lower abdomen and reported a temperature of 100.2° F. Bleeding had resumed. This 
patient was admitted to the hospital, March 25, 1945, at which time there was definite tender- 
ness in the lower abdomen, the temperature was 37.8° C., white blood count C,G00. An x-ray 
(Fig. 1) showed the catheter lying in the pelvis, curved below to conform with the lower 
rim of the pelvis, reaching up and over the right sacral wing, curving laterally with the tip 
lying in the cecal region. 

A laparotomj' was done through a Pfannenstiel incision and the catheter was found en- 
gulfed bj' the omentum. The uterus, whicli was normal in size, was inspected for point of 
entrj^, and the only possible site was 1 cm. below the left cornu, anteriorly. Here was found 
a little fibrin and a depression, but the site did not admit a probe. Ten grams of sulfa- 
thiazole were placed in the abdomen before closure, and the patient made an uneventful re- 
covery. 

This case illustrates tlie abuse that a nonpregnant uterus can stand, and tliat it is not 
alwaj’s necessary to do a hysterectomy when a uterus has been perforated. 

Eeference 

1. Bateman, E. J.: Am. J. Obsi. & Gynec. 49: 280, 1945. 
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SOCIAL SERVICE AND CANCER 
A Study of 62 Grynecologic Patients 
Ruth D. Abrams, B.S., M.S., Boston, SIass. 

(From the Department of Social Service, Massachnsetts General Hospital) 

L ONG- illness is so liumiliating, ” said a brilliant young woman dying of a 
i fatal disease. This statement, simijly spoken, often came to my mind as 
medical social Avorker in tlie Vincent Memorial Clinic of the Massachusetts 
General Hospital. Soon I reali2ed that helping patients resolve this and addi- 
tional feelings of frustration and fear along with the best individual medical 
social plans Avere the goals to be reached in as many instances as possible. 

During the six-month period beginning Sept. 30, 1943, through March 31, 
1944, a total of 273 patients Avere examined and treated in the Vincent Memorial 
Clinic of tlie Massachusetts General Hospital. Ninety-three, or 34 per cent, of 
these patients Avere referred to tlie medical social Avorker bj" staff doctors, clinic 
nurses and secretaries, from outside social agencies, the patients’ families, and 
occasionally by the patients themselves. Of these 93 patients, 62, or 66 per 
cent, had a proved diagnosis of malignancy. This group of 62 patients loiOAvn 
for a minimum of one year Avere considered for a study because thej'' represented 
both diagnostically and socially all the patients attending this clinic. Through 
this stiidj’’, an attempt Avas made to test the best case Avork method applicable. 

Inasmuch as the medical social AAmrlcer is a member of the professional 
team serving these patients, it is interesting to note the various reasons for 
social referral. All patients AAuth carcinoma admitted to the Avards by the staff 
or visiting doctors are routinely referred to Social Service. Patients in the 
terminal stage are also investigated by Social Service. Frequently a nurse refers 
a particular patient to the social AAmrker to help AAdth transportation, Avhich is a 
problem because of the often repeated visits to this clinic. PolloAV-up is one of 
the secretary’s jobs. Should the patient persistently lag. Social Service is 
notified to clarify to the patient and her family the seriousness of the disease 
and the importance of treatment so that medical plans aaoII be accepted. The 
social Avorlier often initiates contact A\dien she notes reasons for its necessity. 
Since the outbreak of World War II, the Red Cross Home Service, in addition 
to other social agencies, have referred patients to Social Service. 

Table I. Eeason for Initial Eeferkal to Social Service 


Depressed attitude of patient 18 

Hospital admission 13 

Planning for terminal care 13 

Interpretation of illness to patient and family 11 

Transportation to and from Clinic 4 

Medical report to social agencies 2 

Financial difSculty 1 

Total ^ 


Nationality backgrounds of the 62 patients in this study Avere as folloAvs: 
Irish, 27 ; American, 14; Italian, 12; English, 2; Canadian, 2; and one each of the 
foUoAving: American Negro, Armenian, Portuguese, Russian, and Swedish. 
The largest number of patients Avas found in the 60- to 70-year group, Avith the 
youngest patient 28 and the oldest 78 years. According to their marital status, 
28 Avere married, 24 Avidowed, 6 single, and 4 divorced or separated. The occu- 
pational distribution shoAvs the foUoAving: 36 Avere houseAvives, 3 domestics, 3 
defense AA^orkers, 2 dietitians, and one each of the foUoAAdng; booklreeper, 
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waitress, camp manager, and school matron. Of the entire group of 62 patients, 
14 were unable to carry on any household activities. 

Table I shows the 62 patients in this study according to the initial reason 
for referral to Social Service. 

The Vincent Memorial Clinic, with Dr. Joe Y. Meigs as Gynecologist in 
Chief, holds one Gynecological Clinic per week for clinic and semiprivate 
patients as part of the Tumor Clinic of the klassachusetts General Hospital, 
which meets daily six times per week. During the time chosen for this study, 15 
to 35 patients on the average were seen each Saturday morning. This clinic re- 
ceives referrals from outside doctors as well as from doctors connected with other 
clinics wthin the hospital. From two to four visiting surgeons in addition to one 
roentgenologist visit this clinic, which is further staffed by a nurse, secretary, 
and medical social worker. 

The medical social worker is the one member of this professional team who 
has the time to talk with the patient and her family to help make the best pos- 
sible adjustment to her illness. She also is trained in the knowledge of avail- 
able social resources. The primarj^ reasons for referral, often quickly dealt with, 
frequently proved to be the opening wedge for the discussion of other problems 
related or unrelated to the illness. 

Forty-five patients in this series had not been treated previously for their 
malignancy at this hospital or elsewhere. In other words, these were new 
patients having been sent from outside local doctors, other clinics in the 
Massachusetts General Hospital, or elsewhere. In some cases, the diagno.sis had 
already been established, but in none had treatment been .started. Therefore, the 
patient was new to this particular clinic, new to the doctors, social worker, and 
most of all, new to the experience of suspecting or realizing that .she had a 
“tumor” or a “cancer.” Who sent the patient in? Why did she wait to seek 
medical attention? What does .she .suspect or know of her medical diagnosis? 
What does her family Icnow? What is the family’s set-up financially or socially? 
Does it appear possible that she can accept the treatment recommended? These 
are some of the que.stions experienced early in the worker’s contact with the 
patient. The worker proceeded cautiously, making sure that she evaluated 
each patient’s reaction to her illness and cour.se of treatment, meanwhile trying 
to gain the patient’s confidence. 

With the 17 patients with recurrent disease, the problems were about the 
same. However, added to those mentioned above was the concern over what the 
patient knew before and how she reacted to earlier episodes in the same disease. 
These patients with a recurrent illne.ss irsually had a more marked sensitivity 
than those who were facing this pai’ticular illness for the first time. It was more 
difficult for these patients to accept further treatment when it was known 
that former ones had not brought about hoped-for cure or lasting relief. Recur- 
rence empha.sized and reactivated the individual ’s dread of again becoming inade- 
quate and dependent. 

Inasmucli as the nature of treatment in these cases is prolonged, the social 
worker has the time to acquaint herself further with the problems encountered 
by these patients and their families. This affords an opportunity for immediate 
and long-term therapy and planning. The .social worker keeps a record of her 
findings and plans on a separate .sheet Avhich i.s included on the medical record. 
{For example, .see Appendix.) 

It is the policy of the doclors in this clinic to explain the nalure of the 
disease to the iiatient's closest relatives in ordei' to obtain the cooperation which 
this disease necessitates. As a rule the patient is not told she has a cancer. How- 
ever, this plan is depailed from if the maximum cooperation is impaired, in 
which ca.se the doetoi- tells the patient the natui-e of her disease. Somelimes 
the .social worker has found it desirable to have a particular patient acquainted 
with her disease and prognosis becau.se she came to believe that lack of knowledge 
was making the patient more agitated and le>-.s confident of herself and the care 
that .she Avas receiving. In a di.scussion of what the patient should knoAv, the 
worker’s undei-standing of the individual jjatient often was a great help to the 
doetor-s upon Avhom the final decision of tellinir the patient always rests. 
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The greatest percentage (58 per cent) of these patients are housewives 
having the responsibility of tlieir homes, their husbands, and their children. 
Many represent the pivot around which the home takes shape. These patients 
are usually not the providers of the home, rather the guardians. Take from 
the wife or mother her normal duties, either for a short or long period of time, 
and you have a problem of tremendous personal significance, one which needs 
readjustment for the patient and for those in the family group. With a prog- 
nosis which shifts from ‘‘fair” to “guarded” to “poor,” the patient is faced 
with changing her habits of mind and energj’- which may differ from those where 
the progress and outcome of the disease is assured. To be of help to these 
patients, the social worker must know each one as an individual. She must 
familiarize herself with the patient’s home and family, what place she held 
before illness, and try to understand what the patient knows or suspects, or 
most important of all, what she wants to Imow of her illness. It is not difficult 
to persuade these patients for the most part to go through vdth their treatment 
as recommended, for they have confidence in the doctors and know or suspect 
that they are fighting against a devastating disease and that their sole chance of 
survival depends upon following the doctor ’s plan. I have observed that patients 
and their families are more depressed by tlie words “no treatment” than any- 
thing else, for they understand the implications of that phrase. These patients 
and their families constantly need encouragement to help them through all the 
phases of their illness. As far" as it is known, varying moods of the patients 
suffering mth a malignant disease do not affect cell growth nor the recurrence of 
such growth. However, the emotional .state of the patient and the understand- 
ing of the illness undoubtedly does affect her physical energy and her ability 
to accept long-term illness, one in which the shadows always remain, no matter 
what the prognosis may be. 

Medical and social replanning is Avorth while no matter how short or long a 
period the patient has to live. How to get the mother, wife, or daughter to main- 
tain her role in the family, cither partially or Avhollj’-, or if this is not possible, 
at least back to her natural relationship with her family is the job of the medical 
social Avorker. No plan of AAdiat the patient sliould knoAv, or for Iioaa’’ long she 
may need help to resume her place in her normal setting can be made until the 
Avorker is familiar with the patient’s history before her present illness and 
during her illness. As one doctor so aptly put it, “Help the patient live Avith 
herself.” 

An oft-repeated problem revealed by patients Avith this disease is the effect 
the illness and its treatment Avill have on the marital relationship and the 
patient’s ability to reproduce. It is inci’edibly common for patients AAdth a 
malignant condition to suspect that the disease is caused bj" the marital act. 
This thought is often shared by the patient’s husband or maternal relatives. 
Feelings of guilt have to be recognized and discussed, as AA'^ell as the oft-heard' 
opinions that cancer is inherited, something unclean, or possibly of venereal 
origin. The exact number of eases in this series AAdiere these concepts Avere 
encountered is not knoAvn but tliey occurred in a sufficient number of cases for 
the social AVorker to become increasingly aAAmre of these underlying fears. Recog- 
nizing them and I’eassurring the patient as Avell as her family over and over 
again lessened these anxieties and aided in a better adjustment. 

At the time of their present illness, fifty-five of these patients lived in a 
family group and seven lived alone. Althougii the number of those aaAo lived 
alone AA^as relatively small, they presented definite factors to be considered. By 
living alone, AA'hetlier by choice or circumstance, people often acquire independ- 
ence. Whenever possible, this independence Avas maintained. As long as these 
patients Avere in the eaiiy period of their illness, after the acute period had 
passed, they Avere able to carry on at least partially as they had before. Hoaa^- 
ever, during the latter stage Avhen the patient Avas bedridden, placement Avas 
often considered necessary. Then a chronic hospital or nursing home AA^as a 
Aviser choice than the family group to AAdiich even in good health the patient had 
become unaccustomed. Also these patients had acquired the habit of liAdng 
alone and had finally learned to make their OAAm plans. Therefore, the necessity 
for telling them about their condition became a matter to settle earlier than AAdth 
the patient Avho lived in the family group. On the one hand the lone patient 
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was encouraged to maintain independence as long as possible. However, when 
her disease approached the terminal stage, she had to be encouraged to become 
dependent. 

For the patient in the family group, the full meaning of the illness was con- 
sidered at a slower tempo, and plans were made only after full comprehension of 
the medical and social factors were made Icnoivn. Those who lived with the 
patient proved to be of great help to the worker and gave information which 
could not otherv^nse have been known. 

Immediately following treatment, placement was as follows for the 55 
patients who lived in a family group : 

42 went home 

8 went for a few weeks to relatives 

2 went to nursing homes, and 

3 to nursing homes or chronic hospitals for an indefinite period 


With the 7 patients who lived alone, 3 returned to their homes following 
treatment, and 4 spent a few weeks only in the homes of relatives. 

Geographically, the patients were distributed widely : 

40 came from within a radius of 10 miles 
7 came from within a radius of 10 to 15 miles 
10 from 16 miles or more, but in the state of Massachusetts, and 
5 from out of the state 

Transportation problems had to be coped with for, if the trips to and from 
the hospital were too difficult, the patient would either lag in her treatments 
or stop entirely. This obviously would prove detrimental to patients for whom 
there was some hope of cure, arrest of disease, or palliation. The Eed Cross 
Motor Corps in various communities cooperated vnth Social Service in their 
requests by giving freely of their services, either for an occasional visit, or re- 
peated visits when daily x-ray treatments were prescribed, which averaged five 
days weekly for three to five weeks. When transportation could not be ari’anged, 
the social worker helped in a selection of a nearby approved^^ nursing or board- 
ing home from where the Ked Cross Motor Corps transportation could function. 
No patient in this series lagged or discontinued her treatments because of lack 
of transportation facilities. Transportation was given for fourteen patients 
during a long daily course of treatment, and for fifteen this service was rendered 
occasionally. Placement in a nearby nursing or boarding home with transporta- 
tion was arranged for three patients during a long course of x-ray treatment. 

. From the medical social worker’s point of view, the most significant facts in 
this study were those related to the patient’s ability to resume her former duties, 
wholly, partially, or not at all, three months after the completion of the pre- 
scribed treatment. Naturally, the patient’s physical condition had a lot to do 
with her return to her former duties, but, added to this, an acceptance of the 
disease emotionally had to be made for return to former activity. 

The results from treatment of patients with a cancer of the genital organs 
were relatively good. Certainly, after prescribed treatment, many patients went 
along for an indefinite number of months in comparative good health. They 
were often veiy sick at the peak of their illness, but once operation or treatment 
was completed, they returned to relatively good health. In some cases the recur- 
rence of the disease did foUow, but often not for several months or longer. 
The doctors often indicated at the time of examination what the prognosis would 
be. The immediate results were often good, even when the long-range progno.sis 
was “guarded” or “poor.” The medical opinion became the .signpo.st for the 
worker’s interpi’etation and planning. However, she was prepared to change 
her plans according to the course of the illness and the varying needs of the 
patient. 

•"Approved" refer."; to those homes that have been •u-lthin the year vtsited by a member 
of the Social Service Department of tlie Ma-esachusetts Gener.al Hospital and found to be 
adequate for the care of patients referred for placement. 
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As was to be expected, tlie 11 patients with a “fair” prognosis, as noted 
on the medical record, showed the greatest ability to resume former duties. 
Actually at the end of the one-year period: 

4 did tlieir own housework as before 
4 undertook partial duties 

3 were unable to perform anj'- of their former occupations 

Of the last-mentioned group, it should be added that two could have tvorked as 
before had not past emotional difficulties reappeared. This group tvith a “fair” 
prognosis were all treated with surger 3 ^ As this form of treatment was only 
attempted when the patient was considered a good operative risk and when it 
appeared likely to result in a complete eradication of the disease, the social 
worker was able to take the most optimistic outlook for and with the patient. 
(For example, see Case 1 in Appendix.) 

In the second group, which included 24 with a “guarded” prognosis, the 
following results were noted : 

5 did all their worlc as before 

6 did partial duties, and 

10 were unable to do anjdhing, either for themselves or in their 
homes 


This group of patients was treated by x-raj’^ therapj’- followed by radium 
implantation. They came to the hospital regularly from three to five weeks, five 
days a week, and then were hospitalized for approximately one week. None 
failed to complete the treatment recommended. 

With “guarded” prognosis and prolonged plan of treatment the worker had 
to adopt vdth the patient a middle course to sustain a balance between hope and 
failure. These patients had to be encouraged to go through with this long and 
tedious plan. Their changing daily problems, whether related or unrelated to 
their illness, had to be met. (For example, see Case 2 in Appendix.) 

There were twenty-seven patients with a “poor” prognosis. These were 
approaching or had already reached the terminal stage of their illness. For 
some, palliative treatment was recommended, but in many cases those who had 
been followed for a long period of time at this hospital or who had come for the 
fii-st time were given no return appointment. (If appointments were given the.v 
were usually made for three months hence and only to satisfy the patient that 
the doctors were still interested.) To these patients with a “poor” prognosis, 
the social worker gave not so much hope but reassurance that there was one 
member of the medical team who was readily available to them or their families 
in ease of need. Wliat the patient should know and what were the resources 
for placement had to be thoroughly discussed and explained before the patient 
and her familj' left the hospital. (The details of the patient’s general personality 
and home situation were kept by the worker so that when, as in so many cases, 
the patient or her family returned for aid, she had a record of the case and 
planned accordingly.) Confidence in the worker’s interest and ability to help 
liad to be established. 

The worker attempted to help patients remain in their homes as long as po.s- 
sible, where plans were made for them to be adequately treated by their local 
doctors and families. The visiting nurse came as often as requested and proved 
a great asset to the patient and her family. At the end of the one-year period, 
eleven of these patients with a “poor” prognosis were li\'ing at home, four were 
in nursing homes, one was in a general hospital, and eleven had died. Of the 
latter, two died at the ^Massachusetts General Ilospital: two at general liospitals. 
one at a chronic ho.spital, three at nursing home.s, and three in their own homes. 

jMcagerness of resources for tenninal placements Avas a major problem. 
General hospitals discouraged admission. Chronic hospitals had long Avaiting 
lists or Avere located at distances of not less than 40 miles from the patients’ 
homes, and “appi'OA'cd” nursing homes had limited space at a minimum rate 
of .$2.5 per AA'cek. This limitation of aA-ailable resources AA-as often a factor in the 
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choice of how or where the patient was to spend this last period of her life. 
Although in many instances the worker thought it best for the patient to remain 
at home, there were eases where placement might have been more advantageous 
had there been a suitable nursing home or chronic hospital to which the patient 
could go. 

Jn conclusion, it appears from this study of 62 gynecologic cancer patients 
that the medical social Avorker has offered a variety of services Avhich has proved 
a valuable adjunct in the treatment of the individual patient. By adhering to 
her specific duties, she was accepted as a member of the clinic group, all of 
whom were concerned Avith the best care of the patient. If mental Avell-being 
Avas achieved at the time of treatment and aftercare, then the patient’s adjust- 
ment to her illness Avas assured. Certainly, it A\'as to the doctor the patient fir.st 
gave her greatest confidence. But in manj'- instances the social Avorker helped 
to sustain that faith throughout the long and Amried period of illne.ss, e.specially 
Avith the terminal cases AA^hen the patient felt rejected because no fui’ther treat- 
ment Avas recommended. 


Appendix 

Case 1. — S. I. Jieferral: Jan. 17, 1944. This patient with a diagnosis of malignancy 
appeared depressed and desirous of leaving the hospital ‘‘against advice.” Prognosis “fair.” 

Social Information (obtained from patient). — Patient is a pleasant Avoman of .34 years 
who lives Avith her husband, son, 13, and daughter, 4 years of age. Patient says that .she 
has nothing to Avorry about at home, for during her illness and conv.alescence, her mother has 
come to stay AA*ith her. Patient’s husband is a devoted husband and father avIio eam.« an ade- 
quate wage Avorking in a food market in Vermont. 

Patient aa’us told by her local doctor before admission that she had a cancer. It A\’as he 
Avho referred her to this hospital. 

Action Talcen. — It took many .short interA-iews Avhile in the liospital to acquaint patient 
AS’ith hospital routines before she A\’as able to adjust to her ncAv .surroundings. She Avas 
lonely and needed one friend aAvay from home to AA'hom she could turn for reas.surancc. Once 
lier dependency Avas recognized and interpretation of treatment discussed, lier spirits rose and 
she became friendly Avith all those about lier, and remained in Avard. 

PollOAA’ing surgerj', her courage AA'as sustained and she returned home in an optimistic 
mood. 

Follow-Up Note. — April 8, 1944. Patient appeared in tlie Clinic literally on the arm 
of her mother. She Avas found by the doctor to be in good condition. HowcA'cr, patient felt 
that because of her illne.'-s she Avas unable to pursue lier former actiA'itie.^. Worker reassured 
her of her good health and encouraged her to continue on Avitli lier activities as she had before 
operation. 

Sept. 8, 1944. — Patient told Avorker that since last visit .she had resumed all tlie Iiouse- 
hold actiAuties she did before her illness. 

Case 2. — M. E. Jieferral: March 2, 1944. Because patient Avas relatively young and 
the mother of four children, social invc.stigation Avas considered necessary. Prognosis 
“guarded.” 

Social Information. — Patient is a tall, thin, refined girl of 27 years Avlio lives Avith her 
hu.«band and four children in pleasant surroundings. Pre.«ent .symptoms had existed for a 
long time but because of patient's reluctance to lear-c her home and family, she had failed 
to seek medical attention. Patient has a quiet dignity and control aa-IucIi commands re.spect. 
She has a great many fears about her illne.ss, one of AA'hich is that .“he identified it AAdth that 
of one of her sons aa-Iio had a tumor treated at the Children’s Hospit.al AA’hich she has suspected 
AA’as malignant. 

Patient’s husband Avorks as a machinist for a railroad company. There appear to be no 
financial difficulties. 

Action Talcen. — Once interpretation of the illne.ss Avas given patient’s family, they co- 
operated in helping Avith the hou‘-ehold during patient’s hospitalization. Patient herself 
deriA’cd satisfaction from di.^cussing her illne.^.*- and the differences betAAcen her illness and that 
e,\-perienced by her son. Upon di.“charge from the ho.=pital, patient returned home where 
after sOA’cral Aveeks she Avas able to resume all her hou'-ehold duties as formerly. 
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Cask 3. — ^R. D. Beferral: ISTov. G, 1943. Patient Avas referred by visiting surgeon in 
the Clinic for help and arrangements for future terminal care. Prognosis “poor.” 

Social Information . — Patient is a young-appearing woman of 54 years who gives the 
appearance of adequacy in managing her affairs. She is employed in a tinance corporation 
in Lawrence, Massachusetts, in which she has found great satisfaction. She talked of it most 
enthusiastically as well as of the kindness of her employers. Patient seems to be alone, cer- 
tainly in this part of the world, and depends entirely upon herself. 

Action Talren . — Patient had been told by the doctor just what her condition was, which 
was that of nearing the terminal stage. She understood what he told her and spoke of it with 
some feeling which was immediately controlled. Her wish for help was that of knowing 
in more detail what might happen, but she quickl}- assumed .«he would continue her work as 
long as she could, leaving future plans until later. It was left that she would know she could 
come here at any time, or could telephone to ask for help in understanding any condition 
and in making arrangements for palliative treatment. She was told that a local doctor could 
give her attention and she would find as much help for the moment as to return to the 
Clinic, thereljy saving her strength. 

Later: Dec. 17, 1943. — ^Patient’s employer and friend called to say that the time had 
come for helping and arranging for patient’s care. Plan was made for the Pose Hawthorne 
Lathrop Cancer Hospital in Fall River immediately, where patient died on following day, Dec. 
18, 3943. 

I gratefully acknowledge advice and help given by Ida M. Cannon, Chief of Social 
Service, Massachusetts General Hospital, and Dr. .Toe V. Meigs, Gjmecologist in Chief, 
Massachusetts General Hospital. 



THE DUBLIN LYING-IN (EOTUNDA) HOSPITAL BICENTENARY 

(1745 TO 1945) 

A Short Historical Review of the Life and Work of the Hospital, With Notice 
of Its Proposed Bicentennial Congress in Dublin, in 1947 

O’Donel Browne, M.A., M.A.O., F.R.C.O.G., F.R.G.P.T/^ 

I N JULY, 1947, a Bicentennial Congress in Obstetrics will Ijc held in Dublin 
to commemorate the foundation of the Dublin Lying-in (Rotunda) Ilospital. 
Conditions everywhere are such that justice could not be doue to the occasion 
were the Congress to be held in 1 945. 

General History, Management, and Development 

Although there is a rival claim to the priority, by a few months, in the 
establishment of the first truly maternity hospital in the world, the Rotunda is 
undoubtedly the only such institution with an uninterrupted history of service. 

Bartholomew Mosse, the son of a countiy clergjnnan, was a man without 
any special qualifications in midwifery, and almost penniless. He realized the 
need in Dublin for a maternity, or lying-in, hospital for the poor and destitute. 
Mosse had little influence in Dublin, was in his early thii’ties, and at that time 
mid'wifery everywhere was conducted by the woman midwife — the Sairey Gamj) 
in England, Avith her counterpart in America, the Hannah Brovui. The barber- 
surgeon, or doctor, was necessary only when the unqualified nui'se deemed her 
patient m extremis. 

Under these circumstances, with, in addition, widespread poverty, total 
absence of hygiene and complete ignorance of any refinements such as only 
became Imown a century later regarding the nature of puerperal fever and the 
use of anesthesia, Mosse began his venture. 

Mosse opened the original Rotunda in a building in George’s Lane, later 
(and now) South Great George’s Street, Dublin, with only a few beds. This 
was on March 15, 1745, but later, on May 38, 1745, there were ten beds avail- 
able. He was helped bj’^ twelve friend.s, each of whom became one of the original 
Governors of the Rotunda Hospital, and, de.spite all prejudices, the poor Ijnng-in 
women quickly availed themselves of the facilities Mosse offered. To such good 
purpose did Mosse and his Governors tuni their energies that 3,975 women were 
delivered in the twelve and a half years of the life of the original Rotunda. 

Lack of money was always Mo.sse’s gi’eatcst worry. Ilis ovui small fortune 
was quickly exhausted; the subscriptions of his original Governors soon be- 
came inadequate, and recourse to monies received from lotteries became neee.s- 
sary. Such insecure foundations would have deterred a le.ss courageous man 

•ICinp’i? Profc.'isor of Midwifery. Trinity College, Dublin ; ex-As.si.stant Master, Rotunda 
Ho.spit.al, Dublin ; Gynaecologist, Sir Patrick Dun’s and Monk.stown Hospitals, Dublin. 


XoTE: The Editors of the Journal feel that by the inclusion of this article 
in our pages we are paying a well-de.scrved tribute from the American medical 
profcj^sion to this renovmed institution which many of its members have visited 
as observers and students. This notable and uninterrupted career of service for 
a period of two centuries constitutes not one but many milestones in the develop- 
ment of ob.stetrics and gynecology and merits the felicitations and good wishes 
which the Journal is pleased to extend on this occasion. 
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than Mosse, but his success despite difficulties, and the Imowledge that he was 
relieving the poor and destitute spurred him on to a further and even greater 
effort. Still almost penniless, and with no financial or other guarantee of 
security, he visualized a 150-bed lying-in hospital, which was to be erected out- 
side the then City of Dublin. Three years after the foundation of the original 
Eotunda, Mosse acquired four and a quarter acres of land on the nortli side of 
the river Liffey, in the so-called Barley Fields, and immediately built a wall 
around his property. The wall was later removed (1785) and the railings 
wliicli are there today were erected instead. Thus, while Mosse continued to 
superwse the work in his original Dublin Lying-in Hospital, he undertook the 
construction of the new Rotunda, the building which, in greater part, is in 
active service today. There are, of course, more recent buildings which were 
added from time to time to Mosse ’s hospital. 

Mosse employed the best-lmown architect of that time, Richard Castle 
(or Cassels), to design his new hospital. Without delay, Avooden coffee-stalls 
and amusement halls were erected on the neAvly acquired site, klosse pursued 
lotteries further, to the extent of being imprisoned on one occasion ; he applied 
on several occasions for aid from the Government, finally with success in 1756, 
when not only the Hospital but Mosse himself received assistance. ll'Ieanwhile, 
Castle died; the new building, built to Mosse ’s design and in the most expensive 
taste as to interior decoration and quality throughout, progressed. And, 
throughout these trials and vexations, Mosse not only conducted his own af- 
fairs but continued to supervise the old and neiv hospitals, while petitioning 
repeatedly for official recognition of his venture. 

Perseverance was at last rewarded. The new Rotunda was formally opened 
on Thursday, Dec. 8, 1757, by the then Lord Lieutenant of Ireland, attended by 
her Grace the Duchess of Bedford. The old Rotunda ivas then closed, and its 
record of 3,975 cases with only forty-four maternal deaths in tAvelve and a half 
years, Avas one of AA^hieh its founder might be proud. A Royal Charter Avas 
granted to the new Hospital on June 16, 1752, but AA^as not signed until Dee. 2, 
1756. By then Mosse had formulated the rules Aidiereby the Rotunda is gov- 
erned to tills day. 

According to Royal Charter, Mosse AA^as appointed as the first, and only. 
Master for Life. Subsequent Masters have beeen appointed for seven years only 
from those AAdio had completed their three years as Assistant to the blaster. The 
Masters have (Avith one possible exception) alAA^ays been resident Avithin the 
building,' but the Master and his Assistants are not Avhole-time officers, being 
permitted to conduct their private practices. 

In this way there began the Mastership system in Dublin. This still op- 
erates satisfactorily, despite the passing of time and the manj’- criticisms leveled 
at it. When, in 1829, the Coombe Maternity Hospital began in Dublin, it also 
adopted the Mastership system; so did the third and last Maternity Hospital 
(noAV the National Maternity, or Holies’ Street Hospital) founded in 1894. 
But the Rotunda is the only one of the three in Avhieh the Master is necessarily 
resident Avithin the building during his term of office. 

Those Avho criticize the Mastership system maintain that a Master’s period 
of office should be longer than seven years and that he should occupy tiie Chair 
of Obstetrics, and/or Gynecology, in a university at the same time. In this 
AAmy he'AVOuld be in a position to teach both clinically and academically for a 
longer period, but, although there have been a feAv instances AAffien the one man 
has held the tAAm offices concurrently, and there is uoaa" no regulation against it, 
this has rarely happened. 
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In reviewing the two hnndred years of the life of the Rotunda Hospital, 
one cannot say that the Charter was unwise; seven years prove a Master’s worth, 
or reveal his shortcomings. Although at the end of the seven years an outgoing 
Master is rarely more than 55 years of age, those who have contributed some- 
thing of lasting worth in tlie advance of their specialty, either during their 
Mastership or afterwards, may be counted on the fingers of one hand. There 
have been twenty-eight Masters to date. 

Mosse was not only a far-.seeing and .selfless ]>hi]anlhropisl, but a wi.se or- 
ganizer. With few. exceptions, such as the creation of so-called Clinical Clerks 
(Extern Maternity Assi.stants) who administer the Extern Maternity service of 
the Hospital (of much later date), and the recent tendency to retain the ex- 
Assistant Masters in charge of the now large, and still increa.sing, antenatal and 
other departments. IMosse’s ]fians are still in operation. 



Fig. 1. — An unusual wash drawing of the Rotunda in 1783-84. The intere-sting points 
sliown are the wall around tlie Hospital boundary and the original Round Room, on right. 
Shortly afterward, the Round Room was modified, the wail replaced by iron railings, and the 
assembly rooms built on behind the Round Room. Both the Round and Assembly rooms were 
built for entertainments, and still yield income to the Hospital. (Reproduced bv kind per- 
mission of Dr. Bethel Solomons, owner of the original.) 

Assislanl ^Masters are chosen by tlie i\lasler. and approved by the Board, 
from those who have been Clinical Clerks. The Assistant iMaster.ship is a three- 
year appointment, renewable yearly at llie discretion of the iMaster and his 
Board, during which the A.ssi.slant Idaster pays the Master £100 .yearly. He is, 
however, allowed to earn what he can from private practice and from private 
tuition. The Assistant i\Iaster must also pay his maintenance in the Hospital, 
is re.sponsible for all such work and routine teaching as the lilaster may allocate 
to him, and, in the ^Ma.ster's ab.sence. the Senior Assistant acts in his .stead. The 
Assistant ^Masters alternate the maternity and gynecologic duties monthly; the 
Assistant Master on gynecology assists at, or performs, the g.vnecologic opera- 
tions. but the Assistant iVIaster on midwifery duly only assists at cesai-ean sec- 
tions. 

Unfortunately, IMosse’s Master.ship ended, with his death in Februaiy, 
1759, before his ambitions were realized. He had planned foi* a 150-bed hospi- 
tal • even now, when some 3,800 women are delivered annuall.v within the 
Hospital, there are onl.v 114 maternity beds. The famous Rotunda Round 
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Kooms, begun in 1764 and completed in 1767, and designed to yield an income 
for the Hospital, were part of Mosse’s scheme. From these Eound Eooms, the 
name ‘‘Eotnnda” arose. 



Fig. 2. — The Rotunda Hospital 1945. This view of the front does not include tlie new 
rooms, which are outside the right-hand edge of the photograpii. From right to left are tlie 
Round Rooms, the main building (puerperal wards and administrative unit), the students’ 
quarters (extreme left), and the porter’s lodge with patients’ enti’ance. The labor wards, 
gjmecologic and out-patients’ depai'tnicnts, nurse.s’ home, and Rotunda Gardens lie behind the 
main building. 



Fig. 3. — The present (1944) Labour Ward, showing delivery couches, students’ gallery 
(moveable) and entrance, sterilizing room (on left), clerical room with window opening into 
labor ward. A similar unit lies beyond the clerical room and is used as a waiting ward for 
those in the early stages of labor. The ovei’head wires seen in the labor ward are used to 
hang three-quarter length curtains between the couches when many deliveries are in progress. 


Since jMosse’s death the financial difficulty lias continued. Bazaars, per- 
sonal collections, generous donations by private individuals, fees from nurse 
probationers, collections on Hospital Sundays, and snialJ contributions from 
the patients themselves always have been the sources of income, except for the 
Government grants in the early years of the life of the new Eotunda. Since 
the Governors agi’eed to participate in the funds available from the Irish Hospi- 
tals Sweepstake in July, 1931, more money has been available, and the Eotunda 
is now completely up to’ date, both structurally and in all other respects. 
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Medical History and Achievements 

In the past two hundred years, some thousands of students, doctors, and 
nurses have studied midwifery in the Rotunda. Its name is knowi throughout 
the world, and its teachings, stamped witli conservatism, have been a guarantee 
everjnvhere of what is sound and right. No institution can hope to be always 
the j\Iecca of those who thirst for knowledge, and the Rotunda can boast of pro- 
longed popularity more for the soundness of its practices than the brilliance of 
its individual Masters. 

It is onlj’" natural that there should have been bad and good Masters. The 
i\rastership S 3 ^stem prevents the bad Master doing more than immediate harm; 
the outstandingly good j\raster sets a fashion which either produces an immedi- 
ate improvement or, at least, prolongs and adds to the good points of his pred- 
ecessors. 

Mosse himself contributed nothing to medical literature, but he is un- 
doubtedly one of the great men, possibl.v the greate-st, in the history of the 
Rotunda. He was succeeded b.v one of his Assistants, Fielding Ould, later 
Imighted in 1760. His book, A Treatise of Midwifery (in three parts), publi.shed 
in Dublin in 1742, was a classic, and Ould was regarded bj’' his contemporaries 
as an outstanding authoritv. 

Ould (Master from 1759 to 1766) was re.sponsible for the use of version 
in cases of difficultj^ arising from minor degrees of contracted pelvis. He 
pointed out that lilauriceau of Paris was wrong in his description of how the 
head engaged in labor in a ease with flattened pelris, and showed that the sagit- 
tal diameter laj" in the transverse of the brim in such cases. He also gave the 
first lucid, though incomplete, account of the technique used in expressing the 
placenta from the vagina in the normal third .stage of labor, and drew attention 
to the fact that hj'pertrophj* of the uterine muscle wall occurred during preg- 
nancy'. His ^Mastership coincided with the early day's of the forceps ; he approved 
of them and probably o^vned and used a pair. WiUiam Smellie regarded Ould 
as a recognized authorit.v, and for the mutilating operations of that era Quid’s 
terehra occidta was considered as an improvement on the crotchet, the vectls, and 
the various hooks and perforators. 

Shortly afterwards, Joseph Clarke became Master (1786 to 1793). He, too. 
was outstanding and quickly' realizing that there was an obvious cause for the 
excessively' high neonatal death rate (1 in 7.7), took steps to improve the ven- 
tilation of the hospital. He was rewarded by the immediate lessening of the 
neonatal death rate to 1 in 15.2. 

Clarke also added to, in fact completed. Quid’s description of the conduct 
of the normal third stage of labor. Thus Clarke and Ould between them in- 
troduced what is now widely' known as the Rotimda (or Dublin) method of ex- 
pression of the normally' separated placenta from the vagina. Karl Crede later 
described the forcible expression of the placenta from the uterine cavity'. 

Throughout the period reriewed, puerperal fever was a scourge. again.st 
and about Avhich little was known. This was so every^vhere. Robert Collins 
(Master from 1826 to 1833) expressed his views on the pestilence in no uncer- 
tain terms and. although he could not give any- conrincing reasons for his action, 
instituted regular closure in rotation of the various puerperal wards, When 
closed the wards wei’e treated with chloride of lime, lime washings of the walls, 
scourinus, thorough ventilation, new bed linen, and other precautions of which 
we would now approve. Typhus fever, dysentery', Asiatic cholera, and ery'sipelas 
were endemic and epidemic. During these outbreaks, Clarke and other Masters 
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realized the ineidenee oC puerperal fever was greater, and from time to time 
patients were advised to stay in their own homes rather than enter the hospital 
to be confined therein. Tims Collins, without knowing it, was very near the 
truth and solution of the problem. 

It was in such circumstances in the Eotunda that the maternal death rate 
from puerperal fever at times rose to 1 in every 14 deliveries. At this time, too, 
the fever in hospitals in England and on the Continent claimed even more vic- 
tims. VoiL Arneth, an ex-Assistant of Carl Braun’s lOinik in Vienna, visited 
the Rotunda and other leading centers in England and other countries, and re- 
ported that the Rotunda results were best. 

A very prolonged and heated debate, arising from a paper by Evory 
Kennedy (IMastcr from 1833 to 1840) and lasting fourteen evenings, raged in 
Dublin over his suggestion as to the advisabilit}^ of closing the Rotunda and re- 
opening it in the form of small three-bedded chalets built within the Hospital 
grounds. This was re.iected by his medical brethren and by the Rotunda Gov- 
ernors, and the doctrine of Semmclwciss, Avho was prevented in his intention to 
visit the Rotunda, gradually iirevailcd. The knoAvlcdge he imparted took at 
least twenty years to be applied here and in the British Isles, largely due to 
stubborn resistance froBi the majority and, we regret to say, from several 
Rotunda officers, past and present, at that time. In America, Oliver Wendell 
Holmes preached Semmclwciss’ doctrine, as did Sir James Y. Simpson in Edin- 
burgh and Edward William IMurphy (late of the Rotunda) in London, but 
Meigs of Philadelphia, Hodge of Pennsylvania, and others elsewhere Avere not 
to be persuaded, and it took time to neutralize their influence. 

Much the same thing happened Avith regard to the introduction of anesthesia 
into midAvifery. Here, j\Ieigs again oppo.sed Simpson, but eventuaUy opposition 
Avas OA’'ercome. Robert Shekleton, then Master of the Rotunda (1847 to 1854), 
quickly but cautiously tried the noAml “chloroform,” approved it in certain 
cases, used it Avhen operative inteiwcntion Avas needed (forceps, version, per- 
foration, etc.), and A^entured to employ it to control “the fits” (eclampsia). 

EAmiy Kennedy and his Assistants Avere among the first to record the value 
of auscultation of the fetal heart in labor. Their observations AA^ere A^ery ac- 
curate. 

The advances from 1845 oiward AA^crc painfully sIoav — but they Avere sIoav 
elseAvhere. The Rotunda aa'os, at times, baclnvard in some respects, especially 
in operative gynecology. It must be remembered, hoAvever, that the Rotunda 
Avas from the beginning, and is today, primarily a maternity hospital. Despite 
this, the Gynaecological Department, though small, is noAv a very important 
unit, and is a recognized center of teaching in this specialty. 

Rapid progress occurred AA^ien Arthur Vernon Macan became Master (1882 
to 1889). In a Icaa’’ short months he instituted all such antiseptic precautions 
as Avere knoAvn; nameljq regular recordings of the temperature and pulse, lim- 
ited internal examinations, and abolition of the communal marine sponge as the 
means of Avasbing up patients. He preached the Amlue of careful palpation of 
the abdomen and of early rising after childbirth. In 1890 Macan AA’^as able to 
record that he had done the first successful cesarean section (classical) in the 
Hospital. He also approved the axis traction apparatus invented by his As- 
sistant, William C. Neville, for use AAdtli the Barnes’ forceps. 

By this time the Extern Maternity Department had become extensive, and 
tAvo fully qualified Extern Maternity Assistants (Clinical Clerks) a necessity. 

William Smyly (Master from 1889 to 1896), later knighted, Avas an ideal 
successor to Macan. Small in stature but big in outlook, cultured and devoted 
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to liis work, observant, tireless, and of infinite patience, lie added the finishing 
touches to what Macan had begun. With the aid of a new J\Iatron, from St. 
Thomas’ Hospital, London, he began the Rotunda Nurses’ Training Scheme, and 
in his time the standard of the nurse’s life in the Hospital, and of her qualifica- 
tions, left little to be desired. 

Smyly traveled undely both during and after liis ]Mastership. From wher- 
ever he had been, he brought back and applied all that was best. His exertions 
resulted in the building of an Auxiliary (mostly gynecologic) Hospital to the 
existing Rotunda ; the establishment of two new labor wards ; the regular pub- 
lication of annual clinical reports (hitherto sporadic) ; and the maintenance of 
the highest standards of midwifery practice and teaching, with the introduction 
of a new operative era of gynecology. In his time, eclampsia, and eclampsism 
(or pre-eclampsia) became recognized as a serious complication, and efforts 
were made to combat it. He was tireless, too, in the struggle against puerperal 
fever and opposed cesarean section and other lesser intervention in midwifeiy. 

One of Smyly’s Assistants, Ernest Hastings Tweedy, became Master later 
(1903 to 1910). When Assistant to Smyly he stated his views on eclampsia 
(1896), and on becoming Master put his views to the test. He reduced the ma- 
ternal mortality rate from eclampsia from 15-20 per cent to 8 per cent, a trulj’’ 
remarkable achievement. That it was no chance was clearly show later when 
Henry Jellett (Master from 1910 to 1914 and again from 1917 to 1919) was on 
active sendee in the first World War, and Tweedy assumed joint control of the 
Rotunda vdth Smyly and another cx-]\Iaster, Purefoy, The good results ob- 
tained by Tweedy during his own Slastership (1903 to 1910) had not been main- 
tained after his Mastership liad ended, but when his treatment was again adopted 
in full detail, his last results were even better than those lie had previously ob- 
tained. The Tweedy, Rotunda, or conservative treatment of eclampsia needs 
no formal introduction. It is widely Icnoivn in every medical community, and 
the only other treatment followed at present (also strictly conservative in 
nature) is that of Stroganoff. 

Tweedy did much for the Rotunda. The malernal morlalily I’ate for his 
seven years of office (0.351 per cent) was, and is to dale, the lowest ever recorded 
for a complete Mastership. This was accomplished despite seven deaths from 
puerperal fever in the first year, the re.su]t of an epidemic which was raging 
when he assumed office, and without the advantages we have enjoyed from 
chemotherapy since 1936. 

Tweedj’’ was the worthy recipient of the coveted degrees of JLD. Hon. 
Causa of Dublin University (1923), the no less distinguished Ilonoraiy Fellow- 
ship of the Royal Academy of IMedieine in Ireland (1923), and became the 
twelfth Honorary Fellow of the Royal College of Obstetricians and GAUiaecol- 
ogists, in 1944. He died on Jan. 22, 1945. 

Gibbon 'FitzGibbon’s Master.ship (1919 to 1926) took place dunng the 
“troubled times” which followed the end of the first World War. Beset by 
financial difficulties and hampered by the Civil War, FitzGibbon showed rc- 
sourcefulne.ss and maintained throughout the high standards of the Hospital. 

FitzGibbon i.s esi)ecially to be congratulated upon having restored the 
finances of the IIo.spital, opening the Antenatal Dei)artment, putting induction 
of labor in cases of contracted pelvis on a .sound footing, i-ecognizing new facts 
concerning accidental hemoiThage, and .stressing the importance of external 
I)odalic version when ])laccnta ju-evia was to be treated by the bringing dov.'ii 
of a leg. He. too, was one of the fii-st to attack the problem of puerperal fever 
on modern linc.s. and carried out an inve.stination on the subject in conjunction 
with J. W. Bigger, Profr-.ssor of Baeteriologj' in Trinity College, Dublin. 
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Bethel Solomons (jMaster from 1926 to 1933) followed FitzGibboii and was 
largely responsible for influencing the Governors of the Botunda to participate 
in tlie Irish Hospital Sweepstake funds. Although Solomons had by his own 
energies collected a large sum of money, this Avas not sufficient for the ambitious 
plan he envisaged. The additional monies derived from tlie Hospitals Sweep- 
take Commission made his schemes possible. New opei’ating theaters, new ac- 
commodation for nurses and sisters, improvements in tlie students’ residence, 
the installation of an x-ray department, and the reopening of the pathologic 
department, all these and otlier structural improvements were planned and 
mostly completed before his Mastership ended. The remainder of Solomons’ 
scheme and further improA^ements Avere completed during his successor’s term 
of office. 

No J\laster iias produced better results in tlie treatment of placenta previa 
than Solomons, and in his 147 cases of proA'ed placenta preAua there Avere only 
two maternal deaths, a percentage mortality of 1.36 per cent. 

Tireless in liis efforts, by his example Solomons inspired those Avho AA'orked 
with him, and the teaching facilities Avithin the Ho,spital ro.se to a Amry high 
level. 

In 1934 Solomons received the Honorary FelloAvship of the American Col- 
lege of Surgeons, the Honorary FclloAA'ship of the American Association of 
Gynaecologists and Abdominal Surgeons, and the Honorary FelloAvship of the 
Central Association of Obstetricians of America. 

To AndreAV H. DaAudson (IMaster from 3933 to 1940) it fell to complete 
such plans and alterations as Avere begun by Solomons, and to plan and bring 
to completion his oaaui ideas. Not only did he and his Assistants maintain a 
high standard of teaching and practice in the Hospital, but did so under great 
difficulty OAving to the fact that builders, painters, electricians, and other tech- 
nicians Avere constantly on the premises. 

Prior to the introduction of Prontosil, in 1936, the Hospital was Ausited by 
a seA’^ere outbreak of hemolytic streptococcal puerperal fever. The investigation 
of the possible sources of infection and the steps taken to check the disease and 
preA’'ent its recurrence Avere carried out in a painstaking, methodical manner, 
and on the most modern lines. 

Davidson quickly assimilated all neAv knoAvledge from other centers, and 
Avith his up-to-date x-ray equipment he studied the pelvic architecture and AAms 
able to confirm and, in some AA^ays, add to the conclusions of the tAAm American 
Avorkei-s, CaldAvell and J\Ioloy. 

This Master, too, carried out most excellent gynecologic plastic surgery, and 
is recognized as a leader in the opei'ation of vaginal hysterectomy. 

Under the present Master, Ninian Falkiner (1940- ), all the highest 

traditions of the Hospital are being maintained, despite the difficulties of food, 
fuel, lighting, transport, etc., Avhieh exist here today. 

The teaching of students and postgraduates is of the highest order, and the 
ncAV students’ and postgraduate quarters are alAA'ays full. 

Falkiner ’s original AA^ork on the early human ovum, the corpus luteum, the 
circulation Avithin the placenta, and other problems, is AAndely knoAvn, and as a 
result of his influence, every encouragement is being given to research under 
skilled direction. 

Within the last tAA^enty years 52,203 Avomen have been delivered in the 
Kotunda AAuth a maternal mortality rate of 0.51 per cent. The Hospital is AAmrk- 
ing strongly and efficiently, and BartholomeAv J\Iosse has no need to regret his 
venture. 
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The Newborn 

Miller, Herbert 0., Johnson, Roswell D., and Durlacher, Stanley H.: A Com- 
parison of Newhom Infants With Erythrohlastosis Petalis With Those Bom to 
Diabetic Mothers, J. Pediat. 24: 003, 1944. 

During the past decade, hydrops fetalis, congenital anemia of the newborn, and 
icterus gravis have been considered as parts of a single sjTidronie, because they 
were found to have a familial incidence. 

Recently Levine and his co-workers have held lirTnly that the syndrome and its 
familial pattern are dependent on iso-agglutinins developed in the mother during 
pregnancy. It lias been difficult to reconcile the theoiy with the fact that about 
10 per cent of the mothers are Eh positive, that in some mothers who arc Rh nega- 
tive no isoagglutinins can he demomstratcd in spite of the fact that their infants 
have erythroblastosis fetalis, and that there is no correlation between the severity 
of the sjr'ndrome in tlie infant and tlie antibody content of tlie maternal serum. The 
authors present data to show why the iso-immunization theory may not hold in all 
cases that are diagnosed as erythroblastosis fetalis. 

The somatic and visceral changes seen in some infant'- bom to diabetic mothers 
are similar to those scon in some infants with erj'throbla«to=is fetalis. Tlie'-c changes 
are normoblastemia, extensive extramedullary crytliropoic'-is, a hypertrophy of the 
heart, hyperplasia of the islands of Langerhans, adrenal enlargement, edema, mac- 
ro«omia, and a tendency to hemorrhage in all the tissues of the body. 

There are two striking difTerences between the tuo groups of infant.®. Infant® 
with erythroblastosis fetalis frequently have anemia and jaundice, and the Rh 
factor in the mother’s blood is negative. Infants bom to diabetic mothers rarely 
have anemia or jaundice and the distribution of the Rh faf-tor in their mothers 
is similar to that in the population at large. 

The relationship of the Rh factor in the mother to similaritie® and difTerences in 
tho'-e two group® of infants is discussed. 

jA.Mr:s P. Makk. 


De Costa, Clovis Corrda; Stillbirth in the National Brazilian Institute of Puerl- 
culture. An. brasil. de gince. 18: 2o, 1944. 

The author found that from 1940 to 1943 there were 110 fetal deaths in 1,137 
deliveries, an incidence of 14.2 per cent. He revieu.® the difTorent factors regarded 
as responsible for the stillbirths and considers failure of the uoraen to report to the 
outpatient departincut during the early months of pregnancy the major eaii®o of 
this high mortality rate. 


Pregnancy, Complications, etc. 


de Eezende, Jorge: Pibromyoma.s and Pregnancy, Rev. de ginec. e d'obst. 38 


30, 1944. 


The author .-hou.® that it i® not alw.ays po®®iblc to follow the same 
and he reports throe ca®e, to p^vc it. In the fir-t he i-^Tformed 
during labor becau®e the tumor ob®tructed the pas-age of the fetu® 
in which the ute.ms was studded with tumor®, ce=arean ®ection oaly 


live of conduct 
a hyst'TCf tomy 
; in the second 
Vi a® performed; 
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in the third, myomectomy of a pedunculated tumor was done during the fourth month 
of pregnancy "which continued to term and resulted in spontaneous delivery. 

The incidence of fibromyoma and pregnancy was estimated by Albrecht at 1 
per cent, which seems too low. Many cases escape the statistics because the preg- 
nant woman has a small tumor which passes unnoticed. Other causes are the age 
of the patients, as the tumors are usually observed in the forties when pregnancy 
is exceptional, and sterility, which is the cause or consequence of hbromatosis. 
Peralta Eamos and Bazin assert that pregnancy is relatively frequent in uteri with 
one or several intramural or subserous myomas, and cite as proof their 156 cases 
among 27,393 admissions. 

Two phenomena increase the interest of the second case and probably contributed 
to the cure of the patient: the spontaneous expulsion of various necrobiotic fibrom- 
atous nodules during the postoperative period and the self-healing action of the 
puerperal state which forces the tumors to regress and nearly disappear during the 
involutive stage. 

J. P. Greenhill. 

/ 

Campos, Axistides: Uterine Fibromyoma and Pregnancy, Eev. de ginec. e d^obst. 
38: 42, 1944. 

The author states that fibromas of the uterus frequently cause sterility which 
Eecasens attributes to mechanical action impending conception and to changes in the 
uterine mucosa preventing nidation of the ovum. Pregnancy is not impossible, how- 
everj although it is relatively rare. 

The growth impulse experienced by the uterus as the result of pregnancy has 
great repercussion on these tumors. They appear to receive the same hypertrophic 
and hyperplastic impulse as the uterine fibers, so that fibromas which are hardly 
recognizable in the empty uterus acquire a considerable volume. Not only hyper- 
trophy of the muscle fibers but also greater vascularization and serous infiltration 
of its elements contribute to the increase in volume of the tumors. This growth is 
more marked during the first five months of pregnancy than during the last four, 
hypertrophy predominating in the first period and serous infiltration in the last. 

The tumor may cause abortion, hemorrhage, abnormal presentation, and even 
impediment to the passage of the fetus. Expectant treatment is advised by most 
authors because the life of the patient is not threatened. Eoentgen therapy cannot 
be used. If the tumor is pedunculated or can be enculeated, myomectomy is the 
most conservative intervention and allows the pregnancy to go to term. The author 
reports a case in which the rapid growth and size of the tumor and the disturbances 
which it caused required immediate surgical intervention. 

J. P. Greenhill. 

Ramirez Bravo, C.: Tumors and Pregnancy, Eev. de ginec. e d'obst. 38: 12, 
1944. 

The cases observed by the author at the Maternity of the National Hospital of 
Santiago, Chile, show that uterine fibromyomas, ovarian cysts and other tumors 
which, by their localization can produce dystocia must be removed at a time as 
remote as possible from labor. Prom the obstetric point of view, the future of 
the niyomectomized uterus depends on the number, location, and orientation of the 
scars. Multiple myomectomies predispose to abortion. Irregular cicatrization of 
the uterus which has been subjected to several myomectomies predisposes to dystocia 
during labor because it will cause anomalies of contraction. The interventions should 
not bo avoided by the obstetrician if ho is familiar with the fimdamental surgical 
techniques, because no abortion has occurred m the author’s cases and the labors 
were spontaneous and normal. 

J. P. Greenhill. 

Leon, Juan: Prophylaxis of Dystocia Through Feto-Matemal Disproportion, 
Eev. do ginec. e d’obst. 38: 150, 1944. 

Tile author discusses the usual well-lcnown measures taken in disproportion cases 
due to contracted maternal pelvis. To reduce the volume of the fetus, two courses 
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have been recommended: first, Prochownik’s diet which, by severe quantitative and 
qualitative restrictions of solid and fluid foods, is supposed to impede the growth 
of the fetus and to delay ossification of the hcadj and second, induced premature 
labor. The first is to be rejected because it produces serious disturbances in the preg- 
nant woman and increases prenatal, natal, and neonatal mortality. In the second, 
the danger presented by the birth of too large a fetus can be avoided by roentgen 
studies of pregnancy. 

Artificial premature labor can be carried out by drugs of recognized oxytocic 
action^ calcium, quinine, and estrogens with quinine or extract of the posterior lobe 
of the h}q)ophysis. But the best method, which can be used from the third month 
on, seems to be that of Aburel. It consists of making an intraovular injection 
by the transabdominal route of a 35 per cent solution of sodium chloride. To start 
labor during the last third of pregnancy or at term in the presence of a living 
fetus, the dose is 40 c.c. ; if the fetus is dead, 80 c.c. The danger of causing in- 
testinal or vesical lesions is easily avoided. 

The author has used the Aburel method i»rincipallj’ in women with serious chronic 
nephritis, pyelonephritis or toxemin, e.specially in pregnancies of over ••even montlia, 
because the child is born alive with this procedure. But to avoid the objections that 
have been raised again.st other methods, it is imperative to establish the exact moment 
at which the procedure can be used without danger for mother and child, i.c., without 
exposing the mother to the danger of dy.stocia and the child to the danger of dying 
because of insufficient development. 

Successful use of the method requires that the position of the fetus be carefully 
diagnosed and that the puncture be made in the midline between the umbilicus and 
pubis, not so high as to strike the placenta nor so low to the symphysis as to strike 
the fetal head. It is preferable to direct the needle toward the back or the anterior 
shoulder of the fetus. To avoid injecting the solution into the tissues of the fetu.", 
amniotic fluid must be aspirated from time to time to make sure that the needle is 
in the cavity. 

J. P. GREENlIII/n. 


Puerperium 

Aviles, Manuel: Surgery in Puerperal Sepsis, Rev, m6d. de Chile 72: 388, 1944. 


The author states that of 734 admissions for septic abortion during the past 
year, GIG had retention of septic remnants. In 44.3, early curetting followed by 
sulfonamide treatment was used, while conservative treatment was adopted in 173, 
Of the latter, 123 were subsequently curetted; 138 recovered satisfactorily, while 
35 developed complications from wliicli 10 died. !Most of 443 patients convalesced 
satisfactorily; 54 developed complications, 15 of which were grave, resulting 
fatally in 7. 

The results seem to contniindicatc conservatism, but the patients treated in this 
manner were those admitted in .‘•eriou.s condition \vitli local or general inflammatory 
complications which contraindicate any other therapeutic method. In .“epticemia 
due to JJacil/ii.i perfrinyens, early curettage is imperative. 

During the past eleven ycar.s, 20 liy.Kterectomie.s were j)erformed in patient.s with 
diffuse peritonitis: 14 died. In 178 patients with late hemorrhage in the course of 
a serious febrile puerperium, 14 hy.sterectomies were performed: 7 recovered, 3 died 
of acute anemia, and 3 of previous sjiread of the sepsis to the adne.xae and blood. 
In 58 cases of perforation in septic abortion, 7 hysterectomies were performed; 4 
healed rapidly, and 2 of the remaining 3 who had peritoneal infection died. The 
abdominal route is the one of choice for extirpation of the septic uteru*'. 

Among 147 laparotomies for peritonitis, 20 required or were combined with ex- 
tirpation of the uterus, 39 required e.xtirpation of one or both adnexae, and in the 
remainder the surgery was limited to c.xplorrition ttnd drainage until 19S0, wlien tlie 
Use of local sulfonamide therapy wa« instituted and contributed greatly to the Ktic- 
of the intervention. From litlO to 1942, the mortality rate dropped from S7.5 
j>er cent to 50 and finally to 3S.40 per cent. 


,1, P. 
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Bierer, Gideon: Post Eclamptic Kyphosis, J. Obst. & Gynaec. Brit. Emp. 51: 130, 
1944. 

The author reports three cases of kj^rhosis following eclamptic seizures. Two of 
these cases showed changes of the dorsal region similar to those described after 
tetanus and convulsive therapy. The thii'd showed a traumatic disc rupture with 
compression fracture of the first lumbar vertebra. It is recommended that examina- 
tions of the spine be made in all cases of eclampsia before they leave the hospital 
and again in fourteen weeks. If spinal changes are present, a plaster of Paris 
cast should be applied for about twelve weeks. 

■\Vir,LiAir Beriian. 

Perez, M. L., and Blanchard, O.: Local Intrauterine Sulfonamide Therapy as 
Prophylaxis in Puerperal Sepsis, Obst. y ginec. latino-am. 2: 165, 1944. 

The authors used sulfanilamide locally in the uterus as a prophylactic procedure, 
in Buenos Aires. They chose this route because of the local bacteriostatic action of 
the drug and because of the readj- absorption from the uterus into the blood stream 
as -proved by blood determinations. Furthermore, when oral or parenteral routes 
are used for the sulfonamides, larger doses are neeesssary to obtain satisfactory 
blood levels and this is not always ^vithout harm, Sulfonamido-chrysodine powder 
was used because, in addition to the other qualities of .sulfonamides, it is hemostatic. 
The powder is instilled into the uterus a few hours after an obstetric operation 
by means of a special instrument. Among eighty women treated in tliis way only 
four had a slight fever (5 per cent). Among 131 women who were not given sul- 
fonamides during the same period, the incidence of fever was 50.4 per cent. There 
was no instance of fever in all the cases of manual removal of the placenta treated 
prophylactically by the sulfonamides. 

J. P. Greenhile, 


Contraception, Fertility, etc. 

Staffs of Exeter, Barnstaple and Totnes Clinics of the Pamily Planning Assn.: 

Treatment of Involuntary Sterility, Lancet 246: 766, 1944. 

The Eugenics Society of England, in its May meeting, 1944, discussed how the 
treatment of involuntary sterility has developed at the Exeter, Barnstaple and Totnes 
clinics of the Family Planning Association. 

The first birth-control clinic in Exeter was opened in 1930, with a grant from 
the City Health Authority. Medical advice was to be made available not only on 
contraception but also on involuntary sterility. Tlie shift of emphasis on their pro- 
gram is illustrated in a statistical fact: in 1933, 99 per cent of patients came for 
contraceptive advice and 1 per cent for advice on sterility; in 1943, the correspond- 
ing percentages were 67 and 33. Since the inception of the first clinic, 1933, which 
emphasized the positive and negative aspects of family planning, there has been 
considerable cxpan.=ion of the program. The facilities now include three clinic.s, 
three cooperating hospitals encouraging reciprocal relationships, and pharmaceutical 
firms for the supply of endocrine preparations. The investigations included potenti- 
ometric hydrogen ion readings, wet and stained vaginal smears, endometrial biopsies, 
tubal insufflations, uterosalpingograms, semen analy.«es with sperm counts, testicular 
biopsies, pregnancy test.s. Eh studies, serologic evaluations for syphilis, and smears 
for gonococci. 

Up to March, 1944, 339 women had been seen complaining of complete or rela- 
tive barrenness. These patients (the subfertile group) were compared to 300 fertile 
women. The subfertile scries averaged 62 months in marriage while the fertile 
grouj) avertiged 78 months in the married state. Two hundred sixty-four eases 
(GS per cent) of the subfertile group disclosed histories of no pregnancies before 
the lir.'^t, in contrast to 35 cases (11.3 per cent) among the fertile groups. The 
subfertile group averaged 0.16 live birth per woman as compared to 2.4 li%-e births 
for women in the fertile group while there were 0.3S miscarriages per woman in 
the subfertile group as compared to 0.26 per woman in the fertile series. 

lindings do not suggest that the use of contraceptives induces sterilitj' but 
rather that the superfertile woman makes somewhat unsuccessful efforts to control 
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fertility by their use. Of the 389 subfertilc women treated^ more than 100 are un- 
traced. Of the rest, 135 have conceived on one occasion or more, with 74 live births 
(3 the result of artificial insemination) and 46 miscarriages or stillbirths; 29 are 
pregnant now' (1 the result of artificial insemination). 

Advocates of a truly balanced planned parenthood program should become familiar 
with the interesting and succinct results of these clinics. 

G. E. POLSOJIE. 

Israel, S. E.; The Scope of Artificial Impregnation in the Barren Marriage, 

Am. J. M. Sc. 202: 92, 1941. 

In discussing the legal and moral aspects of artificial impregnation, the author 
calls attention to the fact that extreme care must be exercised in selecting the cases 
for insemination, and, in the event that the procedure is successful, in safeguarding 
the infant. Legally, he believes that written consent from both husband and wife, 
to which the husband has added tliat the child is his and his legal heir, is sufiicient. 
Morally, the physician must be sure that both partners are in earne.st and that no 
difficulties will arise in the future which may rc.sult in marital discord. 

Technique' consists in the introduction of semen from a hcaltlij- donor into the 
vagina rather than the cervix of the female at different periods in the cycle, as close 
as possible to the time when ovmlation is assumed to occur. The necessity for re- 
peated insemination is stressed, and six successful cases arc presented. 

Fi’.axic Spielmax. 

Pineda, R.: Indications for Kymography and Hysterosalpingography, An. Cdtcd. 

din. ginec. 2: 208, 1943. 

The author believes that in the diagnosis of tubal patency in the study of stcril 
ity, kymography should always be the first procedure. It is the most rapid, harm- 
less, simple, and economical method for determining the permeability of the tubes. 
Hy.cterosalpingography is a more complicated and potcntiallj' harmful method, ano' 
should be used to complement other gj’necologic procedures in the study of .sterility. 

The determination of the site of tubal ob.«tniction is important both prognos- 
tically and surgically. The effect of successive insufflations always is to be pre- 
ferred to application of liysterosalpingography for the purpose of eliminating tubal 
obstruction. 

J. P. GP.EEN'iiinn. 

Pineda, E.; Tubal Insufflation in Treatment of Dysmenorrhea, An. Gated, din. 

ginec. 2: 205, 1943. 

In a scries of patients in whom tubal insufflation was done for sterility, the 
author discovered that a large proportion of them had had relief from menstrual 
symptoms after the first or second kyographic treatment. In a group of .350 patients 
wlio had insufflations, 45 per cent had suffered from dysmenorrhea, and of this 
number, more than half were relieved. 

It is difficult to explain the mechanism of this effect, because the patients usually 
benefited are those wlio display no abnormality of the sexual organs, and liavc no 
Jii.story of infection or other lesions, and in wliom tlie test for tubal patency is posi- 
tive with normal pressure. In other case.s it might be explained on the basis of re- 
moval of particles obstructing the tul>cs, or of increa>-ing tlic lumen of the 1111 ) 0 .“ 
or of dilating the uterine cavity. However, in patients wlio have bilateral obstruc- 
tion in the uterine ends of the lube=, improvement in inen.^trual .‘•ymptom“ aImo.‘‘f 
never occurs following insufflation. Other patients who arc not bcrie/ifed include 
those who are neuropathic and excitable; these may even have increased pain after 
hymography. 

.T. p. Geek;.- H im.. 
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Anatomy, Anomalies, etc. 

Evans, Mervyn W.: Congenital Dental Defects in Infants Subseijiient to Maternal Euljella 
During Pregnancy, M. .T. Australia 2: 225, 1944. 

The author examined a number of children born to mothers who had rubella during 
pregnancy. These children were examined with reference to such dental defects as (a) 
variation in the number of teeth from normal, (b) hypoplasia, (c) abnormal tooth form, 
(d) restricted arch formation, (e) dental caries, and (f) gingivitis. Thirty-four babies were 
found, whose mothers suffered from German measles during pregnancy. Of these 34 cases, 
23 exhibited dental abnormalities. Sixteen of these 23 subjects exhibited retardation of 
eruption, and, with three exceptions, all of the 16 subjects showing retarded eruption were 
children whose mothers had suffered from rubella during the first two months of pregnancy. 
Hypoplasia was found in 8 instances. Evidence of defective tooth form was present in 7 
infants. In 6 of the 34 infants whose mothers had suffered from German measles there was- 
restriction in jaw development. This does not differ significantly from the normal. Four 
infants showed dental caries. Two of the infants showed gingivitis. 

Examination of the results showed that as far as dental defects were concerned, the 
greatest deviations from normal were found in babies whose mothers contracted German 
measles during the sixth to the ninth week of pregnancy. The most striking abnormality 
was retardation of eruption. It is felt that rubella may act upon the dental primordia 
producing this disturbance. William Berman. 


Anesthesia, Analgesia 

Peralta Eamos, Alberto, Pelaez De Biondini, Paulina, and Labella De Bilbao, Maria Elena: 

The First Fifty Cases of Continuous Spinal Analgesia in Labor, Bob Soc. Chilena de 

obst. y ginec. 23: 27, 1944. 

The authors state that the method constitutes progress in obstetrics, but that it is 
not free from danger when used by a personnel without good training and foresight. Its 
application cannot be general and it fails in about 10 per cent of the cases in wdiich it is 
used. Failure depends nearly alw'ays on obesit}* and especially on anomalies of the birth 
canal. 

IVlien used correctly, the method has no unfavorable effect on mother or fetus. The 
dilatation period is usually shortened because of the nervous block of the longer uterine seg- 
ment and the cervix, while the expulsion period may be prolonged because of the block of 
the soft tissues. But this draw'back can be eliminated by tlie efforts of the patient, by 
Ivristellcr’s expression, or by forceps application. 

At present, metycaine is probably the best anestlietic agent because of its lower toxicity, 
rapid effect, longer duration, and diffusibility. Unfortunately, its high cost makes it un- 
available in hospital practice. Greenhill 


Breasts 

Brougber, John C.: Prevention and Treatment of Postpartum Fissured Nipples With 
Local Applications of Vitamin A and D Ointment, West. J. Surg. 52: 520, 1944. 

Fissured nipples occur in 20.9 per cent of postpartum patients. Many ointments have 
been recommended for the prevention and cure of this annoj-ing and potentially dangerous 
puerperal complication. Following the report of Weissberg, the author treated 200 cases 
of fissured nipples with local applications of vitamins A and D. Observations on these patients 
clearly indicate that vitamin A and D ointment is curative for the fissured nipple and an 
e.xcollent prophylaxis for the puerperal breasts. 

William Bicicers. 



Items 


American Board of Obstetrics and Gynecology, Inc, 

The following diitlomate? have been certified and arc added to the previously published 
list: Dr. A. Franklin McCauley, 3047 St. Paul Street, Baltimore, Maryland; Lt. Ealph C. 
Benson, (MC) USX, U. S. Xaval Dispensary, Federal Building, Long Beach 2, California. 

Examinations 

The next written examination and review' of case histories (Part I) for candidates 
will be held in various cities of the United State.s and Canada and by special arrangements 
at Army and Xa %7 Stations on Saturday, February 2, 104G, at 2:00 P.M, Candidates wlio suc- 
cessfully complete the Part I examination proceed automatically to the Part II examination 
held later in the year. All applications for tliis year’s examinations must be in the otlice of 
the Secretar}' by Xovember 1, I94,j. 

Arrangements will be made so far as is possible for candidates in military service to 
take the Part I examination (written paper and submission of case records) at their places 
of duty, the written examination to be proctored by the Commanding Officer (medical) or by 
a Medical Officer designated hy him. Material for the written examination will be sent to 
the proctor several weeks in advance of the examination date. Candidates in military service 
who wish to do so may send their case records in advance of the examination date to the 
office of the fiecretary. All other candidates should present their case records to the examiner 
at the time and place of taking the written examination. 

The place of the Board’s Paj-t 11 examination in May or June, 194G, has not yet been 
decided, but it is likely to bo hold in that city nearest to the largest group of candidates. The 
exact time and place will be announced later. 

If a candidate in Service finds it impossible to proceed with the examinations of the 
Board, so that his plans are thus interrupted, deferment of parts of these without time 
peimlty will be gr.anted under a waiver of our published regulations covering civilian 
candidates. 

For further information and application blanks, address Dr. Paul Titus, .Secretary, 
lOl.I Highland Building, Pittsburgh G, Pennsylviinia. 

Paui, Titus, M.D. 


Philadelphia Committee for the Study of Pelvic Cancer’’’ 

It has been known for many years that, until the cause and a cure for pelvic cancer are 
discovered, the earlier the diagnosis is made and the sooner adequate therapy is instituted, the 
better is the chance of “cure." In view of this knowledge extensive study has been carried 
on to analyzt* tlie specific reasons for delay in making diagnosis or in instituting tlicrapy- 
In the light of these studies the term “dehn- period" has been given to that period in the 
life of a cancer patient beginning with the onset of symptoms and ending with an cstablisliod 
diagnosis and the in'-titntion of adequate therapy, (lenerally speaking, one of three factors 
is involved in any case where the “delay period" i<- prolonged: the physici.an, the patient, and 
the physician and the patient combined. 

The physician has been responsible for a prolonged “delay jterifKl" on the following 
counts: failure to make a diagno-i*-, wrong advice, wrong treatment, no treatment, and 

failure to adequately examine the patient. 

The patient ha'- been re-ponaible became of: fear of operation, fear of going to a doctor, 
fear of having <mncer, economic rea-ori*-. etc. 

•The alxc.e li'i« be.-n r<cci\f-fl from tie- Jn-i.artnv nt of I'ulilic of 

.and )s iiuhlish'd as an Item of information. 
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Both factors are combined when both physician and patient are at fault. 

To shorten the delay period much time and money has been spent on educating the 
public. This has been done through periodicals, cancer society lectures, the press, medical 
societies, etc. All advice given follows the same pattern: visit the doctor regularly, report 
the earliest sjanptom, undergo periodic examination. Tlie educational program has been 
well worth while. The public is responding more and more. People are going for routine 
examinations. In fact, the public has been so well educated tliat they are becoming very 
conscious of the fact that the medical profession has not kept pace witli the public in the 
matter of being “cancer conscious.” The public is becoming sulficiently educated to know 
what constitutes adequate examination by a physician and, in certain instances of gross 
neglect, has made public its dissatisfaction. 

Some steps forward have been made by the medical profession to enable the public 
to obtain adequate medical examination and advice if and when they desire it. Cancer 
detection clinics have been established where periodic examinations can be made for the early 
evidence of cancer. These clinics are becoming more numerous, and are staffed by persons 
who are interested in the early diagnosis and treatment of cancer. When the educated public 
and these well-staffed clinics come in contact with each other there is no “delay period” and 
pelvic cancer no longer remains the terrible disease it is when neglected. 

These clinics have not j’et reached a majority of the people bj' any means, and the best 
approach still is through the practicing physician or family doctor. The latter must be 
educated in the latest advances in the diagnosis and the treatment of cancer. He must be 
made cancer-conscious almost to the point of assuming that a patient has cancer until proven 
otherwise. He must be taught to make detailed and careful physical examinations with ade- 
quate lighting and instruments and to obtain early biopsy in suspicious cases, with rapid 
referal of the patient to adequate therapy facilities. The responsibility for shortening the 
delaj' period is in tlie hands of the practicing physician, the family pliysician who sees the 
patient first and on whom the patient depends for advice and treatment. 

In the light of these facts the Philadelphia Obstetrical Society has formed a committee 
for the study of pelvic cancer, the primary aim of which is the detailed study of the “delay 
period ’ ’ in every case of death from pelvic cancer. The plan has the approval and cooperation 
of the Pliiladelphia County Medical Society and the Philadelphia Department of Public 
Health. 

This committee will investigate in detail every death from pelvic cancer occurring in 
Philadelphia. The investigator udll maJee a special study of that period of the patient’s 
history from the onset of symptoms until adequate therapy has been instituted, the so-called 
“delay period.” An attempt will be made in each case to explain the definite reason for 
any “delay” and to assign the responsibility to the patient, the doctor, the hospital, or to 
all, as the case may be. 

The facts obtained from this study will be used as a means of educating the physicians 
of Philadelphia. The committee will meet each month to review the deaths of the pre%dous 
month in an effort to decide from the facts where the blame for delay should be placed. 

The data for these cases "will be obtained from the phj’sicians in charge of the case, 
from the hospital charts, and, when nece.ssary, with the permission of the attending pliysician, 
from the relatives or the family of the patient. The data will be secured by a paid investi- 
gator of the committee who will personally call on the physicians, hospitals, etc. 

As the work of this committee progresses and the monthly review of cases is carried on, 
the physicians in each case will be a.sked to take part in the discussion. Their presence at the 
discussion of their cases, and the presence of other interested physicians at these open meet- 
iugs, will be a means of informing physicians of the work of the committee and of sensitizing 
them to the importance of keeping a “high index of suspicion’’ for pelvic cancer. 

This committee is believed to be the first of its kind to be formed in this country. No 
previous attempt to “check up’’ on the physician and his handling of cancer cases has ever 
been done. The committee is patterned after the Philadelphia Jlatemal Welfare Committee, 
and hopes to accomplish for pelvic caneerVhat the Maternal Welfare Committee has accom- 
plished in reducing maternal mortality in Philadelphia. It has high hopes that ultimately the 
Committee for the Study of Pelvic Cancer will be a comparable force in elevating the standard 
of care given to patients with pelvic cancer by the physicians of Philadelphia, and perhaps 
throughout the country, if similar committees are founded elsewhere. 

The success of this committee depends on the obtaining of accurate and detailed informa- 
tion. This can be obtained for the mo«t part only through the attending physician. His 
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cooperation and liis willingness to give freely of liis time and information is an essential need. 
The committee has been organized to work with and for the physicians of Philadelphia, It 
stands to further elevate the plane on which the practice of medicine in Philadelphia now 
rests. 

The committee is financed by grants from the American Cancer Society and from the 
Philadelphia Obstetrical Society, which are barely sufficient to meet the present needs of the 
committee. 

CUAYTOX T. BEECIIASr, M.D. 

Leib J. Golub, M.D. 

Tiiaddeus Moxtcomery, M.D. 

Myer Solis-Coiiex, M.D. 

Elizabeth Waugh, M.D. 

PlHLlP F, WlLLIAJtS, kl.D. 

John Y. Hoavson, M.D., Chairman 

George A. Hahn, M.D., Treasurer 
Committee for the Study of Pelvic Cancer 


Announcement 

Twenty-Fifth Anniversary Issue 

The editors and publisliers of the .Journal are preparing a special number to com- 
memorate the completion of a quarter of a centnrj' of uninterrupted publication. Tliis will 
appear in December. 



American Journal of 
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VoL. 50 


December, 1945 


No. 6 


Twenty^Fifth Anniversary 


THE AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 

1920-1945 

T WENTY-FIVE years ago, in October of 1920, the first issue of the Jourkal 
appeared as the successor of a periodical founded in 1868, the “American 
Journal of Obstetrics and Diseases of Women and Children,” which ceased 
publication in 1919 after a notable career. 

The work of these two journals together has covered an uninterrupted 
period of sevent3''-seven years, during which the specialty of obstetrics and gyne- 
cology has been represented by a monthly periodical devoted exclusively to its 
interests. Seventy-seven years is a long time. In this period the specialty has 
become transformed. The diseases of children as covered in the former “Blue 
Journal” no longer come within the domain of the doctor who confined their 
mothers. Moreover, the distinction between the gynecologist and the obstetrician 
is gradually disappearing and a great single branch of medicine has developed, 
formed from this fusion. The mechanical and surgical procedures, so important 
in the earlier history of obstetrics and gynecology, have become somewhat stand- 
ardized, and the new interests of the specialty stem especially from the physio- 
logic problems of the reproductive process. 

During this past quarter of a century, medicine has participated in the 
revolutionary changes which have affected the entire world. We have seen, 
above all, the effort to make medical advances more available to all of the people, 
with a resulting expansion of governmental direction and control. The extension 
of direct medical service to a certain group of the people, as exemplified by the 
Emergency IMaternity and Infant Care program, may be but the first of a succes- 
sion of projects by which maternity care finally is to be provided through govern- 
mental funds for any woman who requests it. It is understandable that the 
fields of obstetric and pediatric practice should be the first to receive such at- 
tention, for there is a sentimental factor involved in caring for the Nation’s 
mothers and children. These special fields may, however, serve simply as a7i 
area in which such measures are the first to be tried, and serve as a forerunner, 
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perhaps, of the extension of government activity in other branches of medicine. 
Whether such expansion from previous accepted methods will prove either 
desirable or beneficial is for the future to decide. There remains a lingering 
doubt in the minds of many physicians whether such measures, centrally con- 
trolled in the final analysis by a bureaucratic administration in the national 
capitol and supported by universal taxation, will bring about that practical 
ideal in matemal and infant welfare which we all desire. 

In these last two and one-half decades of great social, political, economic, 
and scientific developments, medicine has occupied a leading role. Within the 
domain of the specialty embraced by the Journal, signal advances may be 
recorded. Knowledge of the p]iysiolog>' of reproduction has advanced greatly, 
with the attainment in particular of a knowledge of the role of the endocrines, 
the moi'phologie development of the embryo, and the control of uterine con- 
tractility. Gynecologic .and obstetric patholog>" has become an essential part of 
llie personal knowledge of each practitioner of llie specialty. The widespread 
use of blood and pla.sma has completely altered Ihe outlook in ma.ior surgical 
operations and in obstetric hemorrhage. The sulfonamides and penicillin have 
revolutionized the treatment of infections. Kadiation has been further de- 
veloped in the treatment of cancer. Finally, the enlistment of the efforts of 
the practitioner of ob.stetidcs in a great cooperative study has produced a 
phenomenal improvement in obstetric mortality and morbidity. 

Of intere.st is the fact that the mechanical phases of gynecologic treatment 
show little change while the development of medical and physical methods of 
therapy and diagnosis has assumed .such great prominence. Wliile opci’ative 
technics have been developed and expanded, the scalpel today is less in evi- 
dence than the test tube, the experimental and the research laboratory. 

The Journal has endeavored to keep pace witli these developments. Its 
pages have reflected the progress of the .specialty tln-oughout our country and 
we feel that it has functioned satisfactorily as an organ for the dissemination 
of the new developments in its field. We arc proud of tliis record and proud 
likewise to acknowledge the faith which our contributors and .subseriber.s have 
had in the Journal. The catholicity of its contents and the number of its 
readers are attested by the quoted references from its articles which have per- 
meated American and foreign medical literature. 

At the close of a quarter century of personal service to the Ami:ric.\n Jour- 
nal or Obstetrics and Gyni:cology', I want to commend the efficiency, liberality, 
and courtesy of our publi.shei-s, The C. V. ^losb.y Company. I am also proud 
to give recognition to the helpfulness and faithfulness of my a.ssociates, the 
late and lamented Dr. Hugo Ehrenfc.st. and Drs. Howard C. Taylor, Jr., and 
William J. Dieckmann. my immediate co-worker.s. Appreciation is likewi.se 
due to Dr. Kobert T. Frank, the Editor of the Book Review Department, and 
to the staff of abstracters who have .so efficiently recorded the world’s literature 
in this field. To the members of the Publication Committee and to the Advi.'^ory 
Editorial Board an acknowledgment is also extended for theii- ever-ready co- 
operation. 


Grorff( It'. Kosmdh, M.l), 



THE PATHOGENESIS OF POSTSALPINGECTOMY ENDOMETRIOSIS 

IN LAPAROTOMY SCARS 

John A. Sampson, M.D., Albany, N. Y. 

(From the Gynecologic and Pathologic Departments of the Albany Hospital and the 

Albany Medical College) 

T he pathogenesis of eiidomclriosis in laparotomy scars is not the same in all 
cases and its positive solution in a given ease may be difficult or even impos- 
sible. It depends greath^ on the t;^'pc of the original operation and the anatomic 
conditions or relations resulting from it. 

The progress already made toward a better understanding of the patho- 
genesis of scar endometriosis as Avell as the need fo]’ further studies are shown in 
the following brief historical review of this subject. 

The tirst recorded case of endometriosis in a laparotomy scar was published by Meyeri 
in 1903. In keeping with observations made in the cases rcpoi-tcd in the present paper, his 
case also followed salpingectomy and ventrofixation of the uterus. Ho believed that the 
endometriosis in his case arose from adenomatous changes in the uterine serosa in contact 
with the scar. 

Von Franques was the first to suggest that sear endometriosis might arise from the 
growth of bits of uterine mucosa transplanted into the abdominal wound. His case, reported 
in 1916, followed the repair of a perforation of the uterus caused by ovum forceps employed 
in the termination of an early jiregnancy. 

In the year 1920, Nicholson^ was able to collect only 28 cases from the literature. 
Fifteen of these followed ventrofixation of the uterus. He claimed that the continuity between 
the uterine mucosa and that of the growth in the laparotomy scar had not been established 
in a single instance in these cases and believed that the serosal theory offered the fewest diffi- 
culties in explaining the origin of the ectopic endometrial tissue. 

Ill tlie year 1928, the writer^ reported two cases of endometriosis of ab- 
dominal scars following tubal sterilization and the extraperitoneal fixation of 
the fundus of the uterus in the abdominal wound. In Ijoth patients the uterus 
and the abdominal sear were removed at the second operation without disturbing 
the relation between the two. The microscopic study of sections, which included 
both the endometriosis of the scar and the portion of the uterus fused with it, 
in each case demonstrated that sprouts from the mucosa of one of the tubal 
stumps had invaded the uterine cornu and from there penetrated the abdominal 
scar. As far as I can ascertain, these are the first cases in which a continuity 
between normally situated Mullerian (tubal) mucosa and that in laparotomy 
scars has been reported. 

In. the j'car 1929, Hosoi and Meeker-'’ collected 87 cases. They presented a valuable 
abstract of these cases which were arranged chronologically. Thirty-seven of them followed 
ventrofixation of the' uterus. They stated that “in those in which the fundus uteri was ad- 
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lierent to the tumor mass in the laparotomy scar, serial sections could demonstrate no 
endometrial tubules in the adherent portion of the uterus. This shows the laparotomy tumors 
in the literature were not due to an c.xtension from the uterine cavity.” They also stated, 
”The transplantation theory seems to e.xplain the majority of the cases, as most occurred 
after operation on the uterus and adnexa. The sero‘.al metaplasia and the lymphatic tlieory 
have been applied to those instances in which a simple appendectomy has been performed and 
in which there was no hernia.” 

In the year 1930, Haselhorst and Otto*! reported 27 cases of endometriosis in laparotomy 
scars, 24 of which occurred after ventrofixation of the uteius. They believed that the endo- 
metriosis in all of these 24 cases was continuous witli either the uterine or the tubal mucosa. 
In 14 cases they excised the tumor in the scar with the portion of the uterine wall adlierent 
to it. By means of careful microscopic studies of this tissue they were able to demonstrate 
a continuitj- between the uterine or tubal mucosa and that in the endometriosis in the scar, 
frequently in the vicinity of silk threads employed in the fixation of the uterus. Their ob- 
servations confirmed those which had been reported by me^ in 1928. 

In the year 1930, two additional cases of scar endometriosis were reported by the 
writer.^ In the first one, the uterus, after both tubes and ovaries had been severed from their 
uterine attachments, had been drawn through the abdominal incision and its fundus fixed in 
the subcutaneous portion of the abdominal wall. At the last operation, twelve years later, 
the bod}- of the uterus, together with a ma6« of indurated adipose tissue about each cornu, 
was removed and a ventrofixation of the cervix done. The uterine cavity was injected with 
gelatin containing graphite. In the micro.'-copic study of the right cornu and the ti«sue about 
it, graphite was found in the lumina of Mullerian tubules in the tissue beyond the tubal 
stump. More sections demonstrated that tubules, which now contain graphite in their lumina, 
had actually sprouted from the traumatized tubal muco.'-a and had invaded the tissue about 
the stump. A .similar study of the left uterine cornu was even more interesting. Normal 
healing of this tubal stump had occurred without any tubules from its mucosa growing out 
into the .eurrounding tissue, and graphite was not found in the lumina of the Mullerian tubules 
about it. It was inferred that the endometrio.sis about this stump, with a histologic .structure 
.similar to the preceding one, might have ari.sen from the growth of tubal muco.sa tran.splanted 
in the wound at the time of the prerious operation. The injection of the uterine cavity with 
graphite proved to be of the greatest value in ascertaining the pathogenesis of the endometri- 
osis of the abdominal wall in this case. 

In the second case the uterus had been fixed in the abdominal wound after removing 
both tubes and one ovary. At the last ojjeration, four years later, the uterus and the 
laparotomy .scar were removed. Tlic uterine cavity was injected with gelatin containing bis- 
muth subcarbonatc. The specimen was studied in the same manner as the previous one. TJie 
scar endometriosis was fu=cd with the center of the fundus and not with cither uterine cornu, 
although stump endometrio=i!=, in wliieh the tubules contained gelatin, wa= present in both. 
Further evidence found in the study of thi.s .specimen indicated that the scar endometriosis 
had probaldy been derived from the uterine muco.sa by continuous invasion in the attempted 
repair of a rent in the uterine wall probably caused by a ventrofi,\ation suture which had 
penetrated the uterine cavity. Gelatin was not found in the scar endometriosis. Mdien gelatin 
is present in cavities of scar endornetriosi.s, we know they are continuous with the uterine 
e.avity. When it is not found in any of these ectopic cavities-, the origin of the scar endo- 
metriosis from the mucosa of a stump or fundus ha.s not been positively excluded. 

In the year 1934, Harbitz^ published an excellent monograph on .“car endometriosis. 
He had collected from the literature 19.3 cases of endometriosis in laparotomy scars, of which 
81 followed ventrofixation of the uterus, often combined with other operations on the pchic 
organs. Only one of hi® owm 1.3 ca.se= followed ventrofixation of the uterus. In the reraaiii- 
insr 34, two followed cesarean section at term, and 12 hy.stcrotoiny for the termination of 
earlv pregnancy. He static that in Nonvay ventrofixation of the uteru® is rarely employed, 
while hy.sterotomy for the termination of early pregnancy followed by tubal sterilization is a 
relatively common yirocedure, 
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In the year 1941, Wespi and Kletzliandlers published a paper on cicatricial endometrio- 
sis. They commented on its rarity, stating that only 390 cases had been reported in the 
literature. Seventy-three instances of this condition had been encountered during the pre- 
ceding sixteen years at the Zurich Clinic. Five of these followed cesarean section at term 
and 68 followed abdominal hysterotomy for the termination of early pregnancy. They be- 
lieve that the transplantation of bits of uterine mucosa into the abdominal wound is the only 
possible e.xplanation of the endometriosis in their cases. In support of this view, they re- 
port that since they have been employing a technique which, during the operation, lessens the 
soiling of the abdominal wound with the contents of the uterus, the incidence of scar endo- 
metriosis has been greatly reduced. With Harbitz, they believe that the endometrium of early 
pregnancy is more viable than that of pregnancy at term. Their observations have greatly 
strengthened the theory that bits of uterine mucosa transplanted in the abdominal wound 
may sometimes live and cause endometriosis in the scar. This phenomenon might easily 
have occurred in many of the reported cases which have followed other pelvic operations. 

In the year 1942, Wyrens and EandalUo reported 31 cases of endometriosis in laparotomj' 
scars occurring in the Mayo Clinic from the j'cars 1916 to 1941. The preceding operations 
in these cases were: uterine suspension, 15; cesarean section, 4; salpingectomy, 4; hj'sterec- 
tomy, 2; myomectomy, 2; drainage of an appendical abscess, 1; appendectomy, 1; inguinal 
herniorrhaphy, 1; “pelvic operation,” 1. “In 10 of the 31 cases the tumor in the 
abdominal wall was found to involve or was adherent to the uterus or tubes. Eight of these 
tumors involved the uterus alone; one was continuous with an endometriosis which involved 
the uterus and round ligament. In all but four of the 10 cases there was no evidence of a 
connection with the uterus or tubes. In four cases a connection with the lining of these organs 
was strongly suggested although not absolutely proved.” 

According to these authors, ‘ ‘ the etiologj' of this condition is unknonm. but in most cases 
the best evidence points towards transplantation or invasion (migration) of endometrium from 
the lining of the uterus.” 

This review of the literature of endometriosis in laparotomy scars shows 
that not only has there been definite progress toward a better comprehension of 
its pathogenesis, but that there is also need for further studies. It has been 
shovTi positively that scar endometriosis can arise from normally situated uterine 
and tubal mucosa by continuous invasion. The very strong circumstantial 
evidence that it also arises from the transplantation of bits of uterine mucosa 
in the abdominal wound during hysterotomy for tlie termination of early preg- 
nancy has greatly strengthened the possibility of the transplantation and growth 
of this mucosa in the abdominal wound during other pelvic operations. 

A large number of these cases have followed salpingectomy or tubal steriliza- 
tion combined Avith ventrofixation of the uterus. This type of operative procedure 
should create conditions favorable not only for the continuous invasion of the 
abdominal sear by tubal or uterine mucosa, but also for the groAAhh of bits of 
these mucosae transplanted in this operative field. 

From the year 1926 to the present time, 17 patients Avith laparotomy scar 
endometriosis have been encountered on the Gynecological Service of the Albany 
Hospital. This includes four cases previously reported by the Avriter.^- ^ Eleven 
of these patients had been operated upon primarily for conditions resulting 
from the injuifies of childbirth : three for the sequelae of salpingitis ; tAvo for 
tubal pregnancy; and one for a uterine leiomyoma. In 16 patients the first 
operation consisted of bilateral salpingectomy or tubal sterilization folloAved by 
intentional or accidental ventrofixation of the uterus. Many of these patients 
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also had a preliminaiy uterine curettage and vaginal repair. In 10 of tlie.se 16 
patients the fundus of the uterus was sutured extraperitoneallj- into the ab- 
dominal wound. In three patients an Ol.sliausen type of operation, namelj", 
ventrofixation by means of the suturing of both cornua to the abdominal ivall, 
was performed. In all instances one or both ovaries were eonseiwed. In one 
patient who had had bilateral salpingectomy for salpingitis without an inten- 



Fig', 1. — Case 1. Pliotomicrograph (x]0) of a frontal .section through the left uterine 
cornu and a .small portion of the pOHt.salpingectomy .scar cudometriosi.s fu.sed with it. 

The patient, aged 31 year.®, para ii, coini>lained of profu.'-'e and prolonged menstruation, 
incapacitating dy.smenorrhea, and tenderness in her laparotomy scar during her menses. 
The latter symptom had been pre.sent for about a year. At her first openition in April, 192f>, 
an '‘Olshausen ventrofi.xalion’" had been performed. “.A knuckle of each tube was removed 
near the uterine cornu and the rnw end of ihc cornu w;o.s aciiml npain.st the anterior ahdominal 
wall.” At the .«econd operation, March 30, 1031, the scar endometriosi.s together with the 
uterus and the right tube and ovary were removed. The uterine cavity was injected with 15 per 
cent melted gelatin colored with lampblack. 

The mesial portion of the intramural part of the lube (the so-called "transitional 
zone") i.s well .ehowii in this photomii-rograjdi. At its left i.= the actual transition from uterine 
to tubal mucosa which is tibrupt in this section. At its right is the hiteral portion of the 
intnimural part of the tube which forms the tubal stump. Note that gelatin, shrunken as a 
result of deliydration, is present in tlie lumen of the me.sial portion of the tube and iilso in the 
ghind.s of the mucosa lining the uterine c.avity. It is even j/re.^^ent in a gland, a, which has 
penetrated the myometrium. Only a little of the latenil portion of the intramurrd part of the 
tube appears in "this section. It," too, contains gelatin, .as does a lateral sprout or tubule, h, 
which ha.s arisen from its mucosa ;ind invaded the cornu, forming an endometriosis in this 
.situation. Lateral .sjirouts originating in the muco.sa of the intramur.al part of tlie tube may 
develop in the uterine cornua of women v/ho have never had an operation. Even so. I believe 
that they may also arise from a tubal stump which has been pienvd by a needle in the 
clo.sin" of the* uterine cornu over it or as a result of the suturing of a cornu to the abdominal 
wail airter salpingectomy, as in this case. Note the two gelatin-containing sprouts in the se.ar 
just above it.s fusion v.-fih the uterus. The.-e will Ije diseus-ed in the legend of the ne.vt photo- 
micrograph. 
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tional suspension of tlie uterus, tlie left uterine cornu became connected with tlie 
laparotomy scar by tlie remains of a long persistent drainage tract. In only one 
patient in this series was salpingectomy not done. In this case the endometriosis 
followed the removal of an intramural myoma from the anterior wall of the 
uterine fundus. The first operation in ten of these 17 patients took place on 
the Gynecological Service of the Albany Hospital during the ten- 3 '-ea.r period 
from 1918 to 1927, inclusive, when bilateral salpingectomy or tubal sterilization, 
followed bj'' ventrofixation of the uterus, had been performed 325 times. Since 
we have aiipreciated that this comiilication might follow this type of operation, 
it has rarelj'- been emploj’-ccl. 

The jmungest patient was 28 years of age at the time of the second opera- 



Pig. 2. — Case I. Photoniicrograpli (xIO) of a section similar to the preceding one and 
quite near it. To be more fully appreciated the two photomicrographs should be studied to- 
gether. More of the scar and less of the cornu appear in this photomicrograph. Only a 
small part of the mesial or transitional portion of the tube and almost the entire length of the 
lateral portion are shown. Gelatin is present in the lumen of the lateral portion. Two 
gelatin-containing sprouts or tubules in the scar just above its fusion with the uterine cornu 
are shown in Figs. 1 and 2. The gelatin in their lumina indicates that they are continuous with 
the uterine cavity. From their situation one would infer that they were- derived from the 
mucosa of the tubal stump. A study of other sections proves that the tubule at the right is 
definitely a terminal sprout froni the mucosa of the end of the stump, Avhile the tubule at the 
left appears to have been derived from a lateral sprout. The latter tubule, shown better 
in Fig. 1, is more definitely endometrial than the one at the right. Two large dilated tubules 
or cavities, lined by columnar epithelium and filled with old blood, are situated in the upper 
right portion of this section. A study of these tivo cavities in other sections suggests that 
they were probably derived from the two sprouts just described. 
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tion, and the oldest, 47 j’^ears; three were over forty. The shortest interval 
between the two operations was two years and the longest, seventeen. S 3 ’’mp- 
toms referable to the sear endometriosis appeared in the majority of these 
patients in from one to three years after the first operation. However, two 
patients mth extensive endometriosis did not have any symptoms referable to 
it until fifteen and sixteen years, respectively, after the first operation. 

The pathogenesis of postsalpingectomy and posttubal sterilization endo- 
metriosis in lapartotomy sears is but a further chapter in tlie complications re- 
sulting from the repair of salpingectomy wounds. In a previous study by the 
writer, tubal stumps from 100 patients who had had previous salpingectomy 
or tubal sterilization were carefully examined microscopically, many after in- 
jecting the uterine cavity with colored gelatin. As bilateral salpingectomy or 



Fig S. — Ca'-e I. Pliotoinicronraph (xlO) of a f-ection from a part of the ?ame Block as 
the tao preceding ones. Only a ‘.mall portion of the cornu is sliown. The scar endometriosis 
evidently had been tom in exci.sing it. The tubular sprouts appearing in the two previous 
sections* have invaded the scar more deeply. Gelatin is present in the tubules below the tear. 
.V study of otiicr sections from this general region strongly suggests that the endometriosis 
above the tear was continuous with that below it. The latter was derived from the mucosa 
of the tubal stump by continuous invasion. All the Mullerian mucosa in this portion of the 
scar endometriosis is 'definitely uterine in type. Yet the evidence is lli.at this tvpical uterine 
mucosal tissue developed in the sprout. s or tubules which grew out from tlie mucosa of the 
iatenil portion of the inlniinural part of the tube. Was this portion of the tube lined b\ 
tubal or uterine mu(0«a? If the former, it must have been potentially endometrial. If the 
latter, it was abnormal for this portion of the intramural jiart of the tube. It is my belief 
that t'ho endometrial type of tissue in the scar endometriosis actually arose from tubal mu< osa 
which was potentially 'endometrial. 
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tubal sterilization had been done in 47 patients, a total of 147 stumps was avail- 
able. Misplaced Mullerian mucosa was found in or about 112 stumps as com- 
pared with 16 instances of misplaced Mullerian mucosa in 200 cornua from 100 
uteri, with intact tubes. Even in 50 uteri with intact tubes removed for the 
sequelae of salpingitis (a well-recognized cause of cornual endosalpingiosis), 
misplaced Mullerian mucosa was found in only 19 of the 100 uterine cornua. 
Therefore, preoperative endometriosis must be present in onlj^ a relatively small 
percentage of patients with tubal stumps. Postsalpingectomy endometriosis is 
but an evidence of the results of overactivity on the part of the tubal mucosa 
in the repair of salpingectomy wounds. It manifests itself by the outgrowth of 
sprouts, terminal or lateral, which arise from the mucosa of the tubal stump. 
These outgrowths in the form of tubules may invade not only the tissues about 
the stump, such as the uterine cornu in which the stump is frequently buried, 
but also any structure or organ such as intestine, ovary, or even the abdominal 
wall which may become adherent to this operative field. 



Fig. 4. — Case 2. Frontal section through the fundus uteri and the postsalpingectoniy 
scar endometriosis fused with the left cornu (x%). 

The patient, aged 37 years, para i, complained of severe dysmenorrhea and soreness in 
her laparotomy scar for the previous two years. This soreness was much greater during 
menstruation. She had been operated upon June 1, 1927, for prolapse of the uterus. At that 
time the uterus was curetted, the cervix amputated, pelvic floor repaired, appendix removed, 
both tubes severed close to the uterus and their cut ends buried in tlie cornua. The fundus of 
the uterus was then sutured extraperitoneally in the abdominal incision. At the second 
operation, Oct. 9, 1930, the scar endometriosis, which was fused with the left uterine cornu, 
was removed together with the uterus and both tubes and ovaries. 

While distending the uterine cavity with gelatin colored with lampblack, some of the 
injection mass escaped from the left side of the scar endometriosis (see arrow). This 
phenomenon demonstrated that some of the endometriosis had been injured and possibly not 
removed. However, it was of much greater interest to me that Miillerian tubules and cavities 
in the scar must have been continuous with the uterine cavity. Endometriosis was present 
in both uterine cornua, but that in the right cornu, which arose from the mucosa of the distal 
stump of the tubal sterilization, had not invaded the laparotomy scar. A second and much 
smaller focus of endometriosis was present just below the first one in the subcutaneous portion 
of the scar. It was not adherent to the fundus of the uterus. It could have originated either 
as a part of the larger focus or as an independent process of transplantation origin. 
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One of the most interesting featui-es of tiiis misplaced Bliillerian mucosa is 
that it may present lioth the structure and function of tlie uterine mucosa. Tliis 
phenomenon maj’’ even occur in endometrio-sis arising from the mucosa of 
stumps of the isthmus of the tube. The tubal slumps in postsalpingectoray sear 
endometriosis have been situated in the intramural part of the tube in all tlie 
specimens which I have studied. Excellent descriptions of this part of the tube 
appear in papers by Sehneider'’^ and also by Geist and Goldberger.^® 



Fifl. 5. — Ca.«o 2. Pliotomir'ro',T:ij)li of a frontal f-pctiori of tlio left uterine cornu 

and a portion of tlie .‘'far endonietrio.si.a fu-ced ivith it. A .‘‘mall portion of tlie uterine cavity 

and nearly all of tlie intramural part of the tube appear in tlii.^ .‘■ection. Tlie intramural 
portion of the tube i.‘‘ lined by uterine niiieo«a and eon'jtitute.'i the tubal .“tump eince the lube 
war’ eevored elo.^e to the cornu. .Shrunken bil.“ of frelatin are pre.^ent in the lumina of many 
of il.“ endometrial "land.--. A mapnifyinfr cla.“.“ i.“ of ^‘reaf a.“.“i.‘-tanco in detectinfi the tiner 
details of this ti.'-sue. To the riKli! of the .stump i.s an oval cavity, o, partially filled with the 
injer.tion nia.«s. It could be a di.'-tended portion of a tubule. Typical uterine muco.^a with 
gelatin in the lumina of many of its gland." oronpies the upper portion of this cavity. Thi.s 

innco.=a i.“ continuou." with .‘•iniilar rmico.^a in the cornu above and to the left of cavity «. To 

the left of thi.“ and above the end of the stump, is a narrow .“trip of uterine mucosa al.so 
with gelatin in the lumina of it.“ aland.". Other sections from this same general region 
demonstrate that tlic.-e two eefopif foci of uterine rnticosn with gelatin in their glands are 
continuous with ea<di other and with the mucosn of the tubal stump. Therefore, they must 
have lK‘en derived from the latter by continuous invasion. In Ihi.s section there is no indication 
of a oontinuity between tbe cornua! endometriosis and that in the .“car. 
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During the study of tubal stumps, endometriosis, wliicli can be shown not 
to be continuous with the mucosa of the stump, is sometimes found in the op- 
erative field of the salpingectomy. Experimental salpingectomy was performed 
on uteri after their removal, in some of which the stump was purposely trans- 
fixed by a needle carrying a suture or otlierwise traumatized. i\Iicroscopic 
studies of 48 of these uterine cornua showed bits of tubal mucosa embedded in 
16 of them. If bits of tubal mucosa transplanted during salpingectomy grow in 
the immediate operative field, they should also sometimes grow in more remote 
fields, including the abdominal wound. 

Frequently, a preliminary uterine curettage is done prior to a salpingec- 
tomy or tubal sterilization. During the manipulation of the uterus incident to 



Fig. 6. — Case 2. Photomiciogiaplis (x8) of two sections cut from the same block as the 
section sho'mi in. Fig. 5. Tliese two photomicrographs should be studied together. The tubal 
stump no longer appears in either of these sections. However, the cavity labeled a is still 
present. It is lined by columnar epithelium nhich is continuous nith that coveiing the endo 
metrium in the upper portion of the cavity and also with that lining the glands 11111011 open 
on its surface. This uteiine mucosa is liken ise continuous with similar mucosa in the uteiine 
cornu aboie cavitj' a. The lattei mucosa has invaded the scar and appeals to have invaded 
a small endometrial cavity or cyst b (probably a dilated tubule). In the second section ihe 
lumina of some of the glands of the mucosa oi this cavity contain gelatin, iihich can lehdily 
be detected with the help of a magnifidng glass. This mucosa uas deiived fiom endometriosis 
in the coinu and the latter aiose fiom the mucosa of the tubal stump, all by conthiuoufi 
invasion. The gelatin in these glands was in.iected into the uteiine cavity and peiineated their 
lumina as though they ueie IjTiiph lessels. Tlie presence of the injection mass in the lumina 
of these glands in the endometiiosis of the cornu and the scar indicates that thej- are con- 
tinuous with each other and -with the lumen of the tubal stump and through it with the 
uterine cavity. The epithelium lining these glands is, therefoie, continuous with fliat of the 
mucosa of the tubal stump and, through the latter, with the epithelium lining the uterine 
cavity. 
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Fig. 7.— C.'ise 3. Piiotoiiiicrograpli (x.T) of a frontal pecfion titroiigli a post.“a!pingcctorny 
pcar eiiflornetriosis and a i)ortion of tlie left uterine eornu fused with it. 

The patient, aged 34 year.';, para ii, complained of pain in her laparotomy .‘•ear, wor.=c 
after the ee.^sation of her men.strual flow. She had been operated upon Sept. II, 1920, for an 
adherent retroflexed uterus a.ssociated with a relaxed pelvic floor. The uterus was curetted, 
cervi.v amputated, and pelvic floor repaired. The left tube and ovary and the right tube were 
removed and the fundus of the uterus sutured extraperitoneally iii the abdominal incision. 
The second operation was performed Sept. 21, 19.32, when the uterus, togetlier with the scar 
endometriosis fused with its left cornu, was removed. 

The .scar endometriosis contain.s many tubule.s, some small, others large. .Some are lined 
entirely by columnar epithelium, others partly by epithelium and partly by uterine mucosa. 
Gelatin (siirunken as a result of dehydration) is present in many of them. Note c.«pecially 
the dilated tubule o and beneath it several smaller tubules tpossibh- all sections of the same 
tubule) each containing gelatin. I’he lumina of other tubule.s apjtcar to be empty although 
some of the larger ones contain old blood. What is the origin of these tubules? I believe 
thev arose as sprouts from the mucosal epithelium of the uterine eornu, slmwn at the left 
margin of the photomicrograph. This miieo.s.a i.s in reality the mesial i)ortion of the intra- 
mural part of tlie left tube and actually consfitufe.s the tubal slump since the l.aleral portion 
of this part of the tube was excised by me at the first operation. Note that gelatin is j/re.^enl 
in tile lumina of glands of the muco.'-'a of the stump. Also note the small gelatin-containing 
tubule just above and to the rigiil of the stump and its .suggested continuity with tlie string 
of small tubules Ix'neatb dilated tubule o. The manner in which the tubules of tlie scar 
endometriosis arose from tlie mucosa of the tubal stumj) is shown in Fig. S. 
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Fig. 8. — Case 3. Photomicrograph (x5) of a section from the same block as the preced- 
ing one and quite near it in the series. 

The enlarged, distorted tubule maiked h in Fig. 7, partially lined by uterine mucosa, 
including a polyp, appears in this section as two tubules separated by scai tissue. The dilated 
tubule a is smaller in this section than in the pieceding one and a focus of uterine mucosa 
is present within it. Compare this with tubule b in Pig. G and note their great similarity. Note 
also the tubules berreath it which follow a course similar to those beneath tubule a in the pre 
ceding section. Like those, they are probably sections of tire same tubule, the “stepping- 
stone” arrangement of which suggests that its course is very tortuous. Observe, too, the 
changes in the tubal stump. Its glandular tissue is now mucli nearer the scar tha,n in the 
preceding section, is more distorted, larger, and more spread out, due to the fact that at 
least three sprouts have taken origin from it and invaded the uterine cornu about it. All 
of the gelatin-containing tubules shown in these two sections are not only continuous with each 
other but also with the glands in the mucosa of the tubal stump and through them with the 
uterine cavity. The continuity of all these luinina is clearly demonstrated by the presence of 
gelatin within them. The gelatin found its way out of the uterine cavitj- through tubules 
nhich arose from the muco'-a of the tubal stump. Tubules hfiie, therefore, played just as im- 
portant a role in the pathogenesis of the scar endometnosis in this case as glands did in the 
yneiioiis one. What is the difference between Mullerian tubules and glands? Compare care- 
fully the photomicrographs in the two cases. In the one case Miillerian tubules clothed in 
stroma formed the major part of the invading tissue; in the other, Mullerian tubules without 
appreciable stroma ab "it them. 
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the salpingectomy, blood carrj'ing bits of the uterine mucosa may escape through 
the uterine end of the severed tube (see Fig. 4 in preidous paper^) and may be 
transplanted not only in the uterine cornu, but even in the peritoneal cavity or 
in the abdominal wound. Transplanted jMiiUerian mucosa has been held by 
many writers to be re.sponsible for .some of the endometriosis in laparotomy 
scars which followed salpingectomies. 

The indications for the second operation varied greatly. The discomfort 
from the sear endometriosis was an important presenting .s^miptom in 14 pa- 



Fip. n. — CaM‘ •}. Po'-t.'-iilpinf^ectoiny enfloDielrio'-is of u laparotomy .‘•car adliorent to the 
left uterine eornu of a multinodular inyomatou.'; utcru.s {/’•Yi). 

The pjitient, afjed 37 year.s and nulljparou.s, complained of profu.‘’e meiiFe.*; and .‘•I'vere 
dy.'imenorrhea durinp; the previou.'- two year.**. For the paht year .“he alf-o had had Fcverc pain 
in tlio .‘^car durinf^ men.'-c.*;. often a‘-.‘-ociated with a dis-charf'e of blood from it at that time. 
The fir.'-t ojieration occurred in the ye.'ir 1920 when the appendix, botli tubes and tlie left ovary 
were removed for “salpingitis’' and both uterine cornua were t-ulured to the abdominal 
wall. At the second operation, July 10, ]93(i, the scar endometrio'^is togeflier vrith the nteru“ 
and right ovary were removed. 

Multiple uterine myomas and endometrio‘-is in both uterine cornua are prc'-ent. The 
endometriosis in the right cornu is confined to the uterus. It ajiparently aro‘-e from two 
sources', namely, the uterine mucosa of the cornu ami the tubal mucosa of the •-tump. That 
which arose from the mucosa of the cornu i.« mainly uterine in type and that from the muco'-n 
of the stump i.'i tubal in t 3 -pe. The endometrio-i‘- in the h-ft cornu is almost ent irciv'yf tubal 
tvjie and is continuous with tie* cndornclrio-i'- in the scar aljo\e and adlicrent to it. Note that 
•-viiiiitom'^ referable to the scar endometriosi- did not ajijiear until nearly fifteen years after the 
lirs^t operation. 
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tients. Two of these had a bloody drainage from the scar during menstruation. 
Three of the patients also had uterine leiomyomas which caused menstrual dis- 
turbances. Symptoms referable to the scar endometriosis were pain and tender- 
ness in the scar during menstruation which in some instances persisted after the 
cessation of the flow. The endometriosis was Avithout symptoms in onlj’- two 
patients. 

At the second operation the entire uterus, together with the portion of the 
laparotomy scar containing the endometriosis which Avas fused AA'ith or othei’Avise 
attached to the fundus uteri, aa'os remoA'ed intact in 15 patients. In one pa- 
tient Avho had had both tubes, one OA’ary, and a myoma remoA’^ed tAA’eh^e years 
before, a A'ery extenswe endometriosis of tlie abdominal aauII deA’^eloped, so 
massive that only a portion of it and the remaining ovary AA^ere removed. 









• - 


/m 


t 

i i 
* } 
f 


’ 'A’ 


1 


■CrAJC' * 


, \v 


■> 




?.o 


Fig. 10. — Case 4. Pliotomiciograpli (xo) of a honzontal section of tlie left uterine cornu, 
just below its attachment to the abdominal ^\all as shoun m the pieceding illustration. A 
cross section of the lumen of the mesial poition of the intiamuial pait of the tube, which 
constitutes the tubal stump, appears at a. The lumen is partially lined by uteiine mucosa and 
contains gelatin. Gelatin is also present in the tubule beneath it. The origin of this tubule, 
as a lateral sprout from the mucosa of the tube, can be seen in pieceding sections, and in suc- 
ceeding sections it can be shown that nearlj’^ normal healing of the end of the salpingectomy 
stump has oceuired. Ectopic uterine mucosa does not appeal in this section. The epithelial 
proliferation is all of tubal tj^pe, namely, endosalpmgiosis, although thg mucosa of the tubal 
stump from which it arose is paitly lined by uteiine mucosa. The injection of the tubules 
in this section is incomplete. 

The specimens removed at operation AA'^ere studied in the folloAving manner : 
In 12 of them the uterine cavity Avas injected through the cervix Avith 15 per 
cent melted gelatin colored Avith some pigment, as in previous studies of the re- 
pair of tubal stumps. Lamp black proA'^ed to be A'^ery satisfactory. The re- 
mainder Avere not injected. Then the entire specimen, usually Avithout incising 
the uterus, Avas chilled in ice Avater and hardened in 10 per cent formalin. Be- 
fore or after fixation, sketches AA^ere made of it for future reference. The 
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“blocks” were so made that sections of the scar endometriosis and the portion 
of the uterus fused with it would show not only the relation between the ectopic 
Mullerian mucosa in the sear and any in the uterine wall, but likewise the origin 
of the latter from either the mucosa of the tubal stump or that of the uterus. 
The blocks were embedded in celloidin and many sections were cut. 



Fig. 11, — Case 4. Pliotoniicrograph (x5) of a cros.s section of the scar endometriosis 
including some of the left rectus muscle. This section is taken about halfway between the 
section shown in the preceding illustration and the following one, and from the same scries. 
Many tubules of varying sizes appear in cross .section. Gelatin is evident in the lumina of 
only a few of these. However, its presence establishes the continuity of the lumina of the.se 
tubules with that of the intramural portion of the tube and through it with the uterine cavity. 
Uterine mucosa does not appear in the scar endometriosis in this section. It is occasionally 
encountered in some sections intermediate between this and those sliowm in the preceding 
and following figures. In these sections, however, the uterine mucosal tissue is relatively 
insignificant compared with that .shown in Fig. .12. 


Sections from many levels were always studied and in some situations serial 
sections were prepared. Even in noninjected specimens one may sometimes ob- 
tain a fairly accurate conception of the pathogenesis of the scar endometriosis. 
When one finds endometriosis of the utej-ine cornu wJiich can bo scon to have 
arisen from the mucosa of the tubal .stump and when similar endometriosis is 
present in the scar fused with that cornu, the endometriosis in the two situa- 
tions appearing to be continuou.s, one may justifiably conclude that the endo- 
metriosis in the scar probably is derived from the imieosa of the tubal stump 
by continuous invasion. In a .specimen in ivliich gelatin lias been injected into 
the uterine cavity, if gelatin is delected in the lumina of tubule.s and other 
IVIiillcrian cavities of a scar endometriosis, we have po.sitive proof that these 
misplaced IMhllerian cavities are continuous with the uterine cavity. The .same 
telltale gelatin may enable one to a.scertain the e.xact source of the scar endo- 
metriosis and the route taken by its mucosa in reaching the scar. 
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An example of the great value of this method of stud}^ Avas shoAvn in a ease 
of scar endometriosis in which the fundus uteri was not in actual contact with 
the abdominal wall at the close of the original operation but became connected 
with it bj^ the remains of a drainage tract 7 cm. long. Gelatin injected through 
the uterine cavity Avas found in the sear endometriosis and also in endometriosis 
about the left tulial stump and in the entire length of the remains of the drain- 
age tract. The latter Avas lined by columnar epitlielium derived from the mucosa 
of the tubal stump. (See Case o.) 

In eight of the 12 specimens in Aidiieh gelatin had been injected into the 
uterine caAUty, gelatin AA’as found in the lumina of some of the tubules and other 
ectopic Mullerian cavities of the sear endometriosis and also in the endometriosis 
about the end of the tubal stump. The exact source of the scar endometriosis in 
these cases Avas more easily and more comdneingly demonstrated than in the 
specimens AAdiich had not been injected. In all of the eight specimens the scar 



Fip. 12. — Ca«o 4. Photomicrograph (xo) of a section of a portion of tlie scar 
ciulomcfriosis including the .‘<kin and .‘subcutaneous tis'sues of the .ccar shown in Fig. fl cut in a 
I»laiu' at a right angle to the preceding section's. Note the change in the Miillorian tissue. 
AVliilc tubules aio present as in the preceding section, typical uterine mucosa is also present, 
'rhere seems to be a '\cry intimate relation between these tuo typi - of Mullerian .structures a« 
though typical uterine mucosa had arisen from the lining of the mb. les. Gelatin is not found 
in the lumina of any of the tubulc= or of the glands of the utetine mucosa in this portion of 
the sear endometriosis. ITowcver. it is present in the lumina of tubules in sections from a 
block of the subcutaneous portion of the scar endometriosis adjacent to this one. In these 
sections \cr\ little imieo=a of uterine type is seen. 

The “spotted” injection of the lumina of tubules in soar endometriosis has its 
significance but is most tantaliring and also .stimulating. AA'hat is the source of the tvpical 
uterine luucosa in thi.s section? 1 !K’lio\c that all of the Miillerian epithelium came from the 
um.'nsa'of lh<> tubules in the preceding sections, beginning uitli the one shown in Fig. 10. The 
sourcf^ of the stroma, however, is more difficult to determine and presents an interesting 
problem, ‘ ^ 



612 


AMEIUCAK JOURNAL OF OBSTETRICS; AND GYNECOLOGY 


endometriosis arose from the invasion of the abdominal vail by the mucosa of 
the tubal stump. 

In each of the sears of two of these eight .specimens, two di.stinct and sepa- 
rate foci of endometriosis were present. In the first case endometriosis had 
developed about each uterine cornu. In tlie tubular structures of one focus 
gelatin was found but it was not prc.sent in the other. The origin of the first 
focus was undoubtedly due to tubules from the mucosa of the end of the tubal 
stump which had invaded the ti.ssues of the abdominal wall about the .stump. 
In the second focus the endometrio.sLs could have been of tran.splantation origin 
(see Case 2 in a previous paper"). The .second case with two separate foci was 



Fig. 13. — Cape 3. Po.'-t^alpintrectomy enJoinetrio^is of a laparotomy .=car attached to 
the left titeriiic eorau 1/y a drainage tract 7 cm. long (y'r't). 

The jiatient, aged 35 year?, para iii, complained of .‘•evere pain in her laparotomy 
Fcar. e.epefially during incriFtruatioii. .She had fir.=t been operated upon on Feb. 21, 103S, 
'.vhea the appendix, both tubea^ and the left ovary were removed for bilateral rubacute 
Kilpingitin. The pelvi? v-ap drained through the abdominal ineipion by rublmr tul/e? v.-hich 
were removed on tlie tenfli j) 0 ,-t operative d,ay, A pf*r.‘-iptent d.-ainage" tract resulted wbicb 
would '^clo.-e and reopen v,-j!b a bloody di.'-fbarge at evr-rv' inenKtrual period since the firPt 
one, ten iveebu after the oje^ration.” At the peeond oj/enition, Oct, .3, 1H50, the s-car 
endometriopi? together with the uterim. right r/vary. and remainp of the long drainage tract 
tverc removed. 

The uterine cavity wap diptended with lampblacp-colored gelatin v.diicli wnw later found 
in the lutnin.a of pome of the tubule- and eavitie.- in ibe bapc of the .‘•ear endometrio.-b', tbup 
dcir.onptratiiig their continuity v,dth the hunf-n of the drainage traet and Ihrougfi it with the 
tubal ptump and the uterine eavity. 
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similar to the one just described in tliat gelatin was found in the scar endometri- 
osis which was fused with one uterine cornu. It was not found, however, in 
the second focus which had no apparent connection with either the first focus 
or with the fundus of the uterus. The second focus of scar endometriosis could 
have been of transplantation origin. 



Pig. 14. — Case a. Pliotoraicrograph (xo) of a liorizontal section of the right uterine 
cornu shown in Pig. 13. Some of the uterine cavity, all of the mesial and the beginning of the 
lateral portion of the intramural part of the tube, appear in this section. The remainder 
of the lateral portion appears in succeeding sections of this series, in which it is shown to 
end without either terminal or lateral sprouts in the small nubbin marked n. The transition 
between uterine and tubal- mucosa occurs quite abruptly at the beginning of the mesial portion 
of the intramural part of the tube. 

The absence of gelatin in the lumina of Mullerian tissue in a scar endometri- 
osis does not always signify that the ectopic tissue had not arisen by continuous 
invasion from the mucosa of a tubal stump. When gelatin tvas found in the 
lumina of this tissue, it was usually in the lumina of tubules in the base of the 
sear endometriosis near the tubal stump. In only one of the eight specimens 
in which gelatin was found in the lumina of the tubules was it present in all 
parts of the scar endometriosis. Even in this case, however, it was not present 
in every tubule. (See Case 3.) Nevertheless, some of the most interesting ob- 
servations were made in specimens with a limited injection of the sear endometri- 
osis. (See Case 2.) The failure to obtain more complete injections must have 
been due either to actual obstruction of the lumina of the tubules which were 
partially injected or not injected at all, or to the employment of insufficient 
pressure when injecting the gelatin mass through the uterine cavity. Uterine 
mucosa frequently develops in the lining of these tubules. I am sure that this 
phenomenon was responsible for the failure, in at least some instances, of the in- 
jection mass to penetrate the endometriosis more extensively. I tried using 
greater pressure during the injection of the uterine cavity but this procedure 
only caused the extravasation of gelatin into the interstitial tissues of the 
endometrium, especially in the ectopic uterine mucosa. 

We know that the intramural portion of the tube may be occluded in pa- 
tients who have never been operated upon and may, therefore, be present be- 



614 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


fore the first operation is performed. Such occlusion may also develop after 
the first operation, proximal to the incised end of the tubal stump and may 
liave no relation to it. In these ca.ses gelatin could not pass from the uterine 
cavity into any tubules which miglit arise from the end of the stump. Under 
these circumstances gelatin would not be found in the tubules of the scar endo- 
metriosis. Gelatin also would not be present in the tubules of a scar endometri- 
osis of transplantation origin or in one respiting from the extension of a 
peritoneal endometriosis of the poilion of the uterine fundus which became 
adherent to the sear. 

In four of the 12 injected uteri, gelatin was not found in the scar endometri- 
osis. In the first of these the sear was fused with the central portion of the 






Fig. 15. — Case 5. Photoniicrograplis (x8) of two sections of tlio nubbin inarkeil n. in llie 
preceding illustration and from the same series. 

In the first section the endometriosis consists of glands and stroma similar to uterine 
mucosa. Mesial sections in tlie series show that, at present, this mucosa is not continuous 
witli the mucosa of tlie tubal stump but is situated very near the end of the stump. TIic 
second jihotomicrograph is also of the same nubbin in a nearby mesial section. Here lamp- 
black appears in a lumen a which resembles that of the isthmus of the tube but lacks an 
epithelial lining. However, mesial section show lumina contiiiuous with this one, which 
contain lampblack and art* lined by normal-appearing tubal mucosa. Below the end of tlie 
tubal stump a is a narrow sjiace h lineil by Miillerian-Iike tissue including its epithelium, but 
without lampblack- in its lumen. This ti.ssuc is not continuous, now, with tubal mucosa mesial 
to it but is a ])art of the endometriosis shown in the first section. 

This series of sectitins of the uterine cornu jiortrays the opertitive technique probably 
employed in removing the tube from the uterine cornu. They tilso show some of tiie results 
of the alternjited rejmir of the damage (mutil.ation) intlicted upon the tubtd stump during 
the operation, such as severing the tube, possibly clamping it, ami, in this iristtince, strangiihi- 
fion bv sutures. 1 believe tliat the endometriosis shown in the first photomicrograph arose 
from it bit of tubal mucosa wbi<-b was '‘pinched off” or otherwise separated from tlie rest 
of the stuinj) during the operation. A tightly tied suture could have done this very readily, 
I also believe that this bit of rnucosa was oriiiimUy of tubal type and has acqvitrd (he struc- 
ture of uterine mucosa. 
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uterine fundus and the endometriosis was believed to have been derived from 
the mucosa lining the uterine cavity and not from the mucosa of a tubal stump. 

In the second case, small foci of endometriosis were present in the sear 
fused mtli the right uterine cornu and also about the ends of the tubal stumps 
in both cornua. Gelatin was present in the lumina of both tubal stumps but not 
in the endometriosis about them or in the scar. This could have been caused 
by the occlusion of the lumma of the ends of the tubal stumps after develop- 
ment of the scar endometriosis. 

The third case in -.which no gelatin was found in the endometriosis of the 
scar was most c'onfiising'. It presented the appearance of an endometriosis aris- 
ing on the surface of the cornu and simultaneously invading the myometrium 
beneath it and the adjacent sear which Avas fused with the uterine Avail. Perito- 
neal endometriosis, lioAveA^er, Avas not observed at the time of the first operation. 
]\Iicroscopic examination of the tissues about the tubal stump in this case AAms 
unsatisfactory. 



Fig: 16. — Case 5. Pliotomicrograpli (x5) of a horizontal section of the left uterine 
cornu and the scar fused with it at the base of the drainage 'tract shown in Fig. 13 and ap- 
proximately at the same level as the section of the opposite cornu shown in Fig. 14. 
Nearly the entire intramural part of the tube is shown in this section. It constitutes the tubal 
stump because the tube had been removed close to the cornu. It is lined by typical uterine 
mucosa with gelatin in the lumina of its glands. The extravasation of gelatin. into the distal 
portion of' this mucosa marred this tissue and also permitted the escape of more gelatin 
into the drainage tract than otherivise would have occurred. However, in spite of this 
artefact, it is clear that the columnar epithelium lining the drainage tract was derived from 
the stump mucosa wliicli had invaded its lumen before the uterus Avas removed. (See the next 
photomicrograph.) 

There is a postoperative endometriosis in the scar, at the right, which is fused with 
the uterine cornu. Gelatin is present in its Mullerian tubules. These tubules arose as lateral 
sprouts from the mucosa of the stump and invaded the scar as laparotomy scars are invaded 
under similar conditions. (Compare with a similar section of the right cornu sIioaati in Fig. 
14.) Botli. cornua had the same operative treatment e.xcept that a persistent drainage tract 
was in contact with the left uterine cornu and not with the right. The entire intramural part 
of the right tube is lined with tubal mucosa while that of the left is lined with uterine mucosa. 
Direct endometriosis has arisen from the mucosa of the left tubal stump but not from that of 
the right stump. 
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In tlie fourth and last case, a preliniinaiy uterine curettage, removal of the 
right tube and ovary for tubal pregnancy, and left tubal sterilization followed 
by ventrofixation of the uterus had been performed. The second operation, 
seventeen years later, was undertaken for dj'smenorrhea and too frequent men- 
struation associated with pain and tenderness in the abdominal sear. The lat- 
ter symptoms had been noticed for onlj^ a jmar. At the second operation, the 
sear endometriosis, fused with the right uterine cornu, was removed with the 
uterus. A small focus of endometriosis was found about the end of the tubal 
stump in each cornu. The endometrial tissue in the right cornu arose from the 
mucosa of the tubal stump and its tubules contained gelatin. A careful study 
of this cornu and the portion of tlie sear adherent to it failed to show any con- 
nection between the endometriosis of the cornu and that in the scar. It was 
judged that the scar endometriosis might have resulted from the transplantation 
of endometrial tissue. The preliminary uterine curettage at the first operation 
increased the possibility of such an origin. 

In four of the 16 specimens from patients witli bilateral salpingectomy or 
tubal sterilization, the uterine cavities were not injected. Two of the patients 
were operated upon before the method was employed. In lioth of these cases 



Eig. 19. — Case 5. Photomicrograph (x2t^) of a cross section, thiough the central por- 
tion of the scar endometriosis shonm. in Fig. 13, and at a right angle to the preceding sections 
of the drainage tract. This section also includes the terminal portion of the intra-abdominal 
part of the drainage tract at the left and the skin covering the sear at the right. The portion 
of the tract shown here has again a relatively large lumen ■^^hich becomes much smaller at the 
point, not shorvn in this illustration, where the tract enters the base of the scar. In the 
latter location many tubules arise from the tract and invade the scar in as many directrons. 
As previously stated, the entire tract is lined by columnar epithelium continuous with that of 
the mucosa of the tubal stump. However, other sections in this series show that uterine 
mucosa, sometimes in polypoid form, has in places replaced the lining of the more proximal 
portion of the tract. Gelatin was found in the lumina of several tubules and even in the 
glands of typical uterine mucosa in the base of the scar endometriosis (not shown). One may 
thus conclude that at least all of these tubular structures were continuous with the lumen 
of the drainage tract and through it with the uterine cavitj’. 

There is only one possible source of the Mullerian mucosa in this scar endometriosis, 
namely, the lining of the drainage tract, and the latter came from tire mucosa of the tubal 
stump, all by continuous extension and invasion. 
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the scar endometriosis 


was fused willi a n(erine eornu in wiiieh endometriosis 


was present. These two cases Imve been ])rcvionsly reported^ and also mentioned 
in tlie present paper. 


In a third ca.se, the .second o])era1ion was j)ci-formed thirteen years after 
the previous one in which a myoma, both tubes, and one ovary liad been removed, 
and both uterine comna sutured to the abdominal wall. The .scar endometrio.si.s, 
fused with botli nleidne cornua, was so extcjisive that only a portion of it and 
the remaining ovary were removed. 


In the fourth case, the last operation was performed ten yeai-s after the 
previous one. The .sear and the fundus uteri wcix* so badly mutilated in re- 
moving them that the uterine cavity was not injected. The portion of the scar 
adherent to the left uterine coiam contained a hemorrhaqiic cy.st, 3.5 cm. in di- 
ameter and partially' lined by columnar ej)ithelium. ]\[ullerian tubules were 
present both in the uterine cornu about the stum]) and in the fibrous ti-ssue unit- 
ing the eornu with the ti.ssue about the cy.st. One would infer that the scar 
endometriosis was derived from the mucosa of the tubal stump by continuous 
invasion or transplantation. 


Discussion 


Seventeen eases of laparotomy scar endometriosis have been studied. The 
first operation, in all but one case, consi.stcd of bilateral salpingectomy or tubal 
sterilization followed by intentional or accidental ventrofi.xation of the uterus. 
In the one case in which .salpingectomy had not been done, the .scar endometriosis 
followed a myomectomy. In all but one of the 16 postsalpingectomy cases, the 
sear, together with the uterus, was removed at the second operation. In that 
one case the endometriosis, apparently fused with both uterine comua, was so 
extensive that only a portion of it and the remaining ovary were removed. In 
all but two of these 15 specimens the .scar endometriosis was fused with a uterine 
cornu. In one of these two cases the fundus was not in actual contact with 
the Avound at the close of the first operation but its’left cornu became connected 
Avitli the scar by the remains of a long di’ainage tract. In the other case the sear 
endometriosis Avas fused Avith tlie center of the fundus and not Avith either 
uterine conui although stump endometriosis Avas pre.sent in both. In this case 
I believe that the scar endometriosis Avas deriA'cd from the mucosa of the fundus 
bj' continuous invasion in the attempted repair of an evident rent in the uterine 
Avail, probablj' caused by a ventrofixation suture Avhich had penetrated the 
uterine cavity. 

Endometriosis Avas found about the tubal stumps in the 13 uterine cornua 
AA'hich AA'ere adlierent to the scar endometrio.sis as Avell as in the cornu not in 
actual contact Avith the sear but connected Avith it by a long drainage tract. 
It Avas present about the tubal stumps in both cornua in 11 of these 14 uteri 
but in only one instance had the endometriosis in both cornua iuAmded the scar, 
thus causing tAA^o foci of endometriosis in it. In the remaining 10 eases, the scar 
endometriosis Avas derived from only one tubal stump and that about the other 
stump was confined to the cornu itself. 
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I was alile to ascertain that the sear endometriosis was derived from 
the mncosa of a tubal stump by continuous invasion in 10 specimens. -It prob- 
ably arose in a similar manner in three others. In two additional spe6fmens 
such an origin could not be excluded altholigh one of these might have been of 
transplantation origin and the other secondary to a possible peritoneal endo- 
metriosis of the uterine cornu. 

Transplantation endometriosis was possibly present in three scars. One 
of these is mentioned above. In the remaining two cases two separate foci of 
endometriosis were found in each scar, one of which was proved to have arisen 
by continuous invasion from the mucosa of a stump. The other possibly de- 
veloped as a result of transplantation. 

The postsalpingectomy scar endometriosis which I have studied has resulted 
from the outgro^vtli of terminal or lateral sprouts 'of the mucosa of the tubal 
stump. These, as tubules, invade the tissues about the stump, usually the uterine 
cornu.' From here they spread to the portion of the laparotomj’’ scar attached 
to that cornu. 

Injecting the uterine cavity with colored gelatin, a _ method proved to be 
of great value in studjdng the pathogenesis of postsalpingectomy endometriosis 
in other situations, has also been very helpful in the study of these cases, in 
12 of which the uterine cavity was injected. Gelatin was found in the scar 
endometriosis in eight of these, thus demonstrating the continuity of their 
tubules with the uterine cavity. The same “telltale” gelatin indicated the 
source of the endometriosis and the routes taken by sprouts from normally situ- 
ated Mullerian mucosa in their invasion of the sear. The most dramatic demon- 
stration of the great value of the injection method in ascertaining the patho- 
genesis of postsalpingectomy scar endometriosis was the presence of gelatin in 
the tubules of a scar in which the only contact with the uterus was the remains 
of a drainage tract 7 cm. long. This same specimen likewise showed the ability 
of Mullerian tissue to extend itself by continuous growth and invasion for a 
long distance. In this instance the mucosa of the left tubal stump had grovm 
out through the end of the stump into the lumen of the drainage tract entirely 
lining it with columnar epithelium. The drainage tract ended, as such, at the 
base of the scar. Here sprouts had arisen from its mucosa and had invaded the 
scar actually to the sldn epithelium. The total distance traveled by the continu- 
ous extension and invasion from the stump mucosa was 11 centimeters. (See 
Case 5.) 

In four of the 12 injected specimens, the gelatin did not reach the scar 
endometriosis. The reason for this failure was judged to be a mechanical one in 
three instances and actual lack of continuity in the fourth where the endometri- 
osis could have been of transplantation origin. 

An alluring feature of postsalpingeetomy endometriosis is that the ectopic 
mucosa, which can be sho^vn to have had its origin in the mucosa of a tubal 
stump and to have grown from it by continuous invasion, may not only 
retain the structure of the tubal mucosa, thus being actually an endosalping- 
osis, but may also assume both the structure and function of the uterine mucosa, 
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including its reaction lo menstruation and pregnancy, tlius producing true 
endometi-iosis. Even the endometriosis derived from the stump of the istlimus 
of the lube may be of uterine type. In the summaries of two previous papers 
published by the writer in the year's 1928 and 1930, resjrectively, this feature 
of tubal stump endometriosis was stressed. 

Mucosa of uterine tyj)e was ju’csent in tlie .seai-s of all specimens of post- 
.salpingeetomy sear endometriosis which I have studied. In some specimens the 
endometriosis of the uterine cornu, which was proved to have been derived from 
the mucosa of the intramural part of the tube, was definitely of tubal type. 
However, after fhe.s'e tubules had penetrated the scar, typical uterine mucosa 
appeared in and about them. (See Ca.se 4.) In otlier specimens tlie entire intra- 
mural part of the tube, which constituted the stump, was lined by muco.sa of 
uterine type. The endometriosis of the cornu which had arisen from thus 
muco.sa, and the .scar endometriosis continuous with it, were of uterine tj'pc- 
(See Case 2.) In my })revious studies I had observed only a few instances in 
which the tubal mucosa of a stump had been replaced by mucosa of uterine type 
whicli was de.seribed by me as activated tubal mucosa. (See Figs. 10, 13, 16, 
and 32 of a previous pa])er.'' ) 

The most fascinating observation made in this study of postsalpingectomy 
.scar endometriosis is tlie ease with -which the gelatin, at times, flowed through 
the lumina of tubules and glands as though they were lymph ve.s.sels. In .some 
.specimens of .sear endometriosis, tubules play the more prominent role and in 
others, glands: they are the leaders and life of the in%-a.sion. (Compare Case.s 2 
and 3.) A tubule is a Jliillerian gland without appreciable stroma about it. and 
a gland is a I^lullcrian tubule clothed in .stroma. Otherwise, Mullerian tubulas 
and glands are e.ssentially one and the .same as far as the pathogenesis of post- 
salpingectomy endometriosis is coneenied. 

This work wjih done with tlie aid of the facililic.*: alTorded me in the Patholo;^’ Dopart- 
nient of the Albany ^ledical Collcf^e and the technical skill of Mi^.» Helen Buchan. 
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THERAPEUTIC ASPECTS OF UTEROTUBAL INSUFFLATION 

IN STERILITY- 

I. C. Rubin M.D., F.A.C.S., New York, N. Y. 

D uring the past three decades considerable progress has been made in the 
diagnosis and therapj^ of sterility. The very concept of sterility has been 
subjected to newer interpretations and qualifications. Tims Reynolds has sug- 
gested the term infertility to be applied to that group of women whose re- 
productive ability is temporarily lowered, the deficiencj’' being amenable to 
treatment. Until recently, tulial obstruction was regarded as an absolute and 
irremediable cause of sterility. In 1919, Giles^ considered “tubal disease one of 
the quite definite and incurable causes of secondary sterility as it is of primary 
sterility.” This statement may now be qualified, due to progress made with 
use of uterotubal insufflation, to the use of x-rays combined with opaque media 
and other physical measures, exclusive of plastic surgery. By these nonsurgical 
measures, it has been possible to re-establish tulial patency in some eases when 
surgery is otherwise contraindicated or refused by the patient. 

In the present paper, I have endeavored to estimate the therapeutic value 
of uterotubal insufflation in sterility. The study is based on tlie pregnancies 
that have taken place in my own series as well as the series reported by others. 
In my eases, no specific follow-up was made. The patients volunteered the in- 
foraiation directly in some instances or they took occasion to transmit the report 
through the kindness of other patients whom thej^ referred for diagnosis and 
treatment. For these reasons the percentages adduced lack definitive statistical 
value which only a complete and sj'stematic follow-up would have yielded. 

Although I have considered uterotubal insufflation primarily as a diagnostic 
procedure, its therapeutic possibilities have been stressed by others. First 
amongst these were Peterson and Cron-’ “ and Rongy.'^ Since then there have 
been an increasing number of reports. 

Modus Operandi . — The question of how insufflation aids the sterile woman, 
has from its inception engaged the interest of many. Peterson and Cron^’ ^ 
sought early in their experience with the therapeutic application of the insuf- 
flation test to explain the liigher percentage of pregnancies in women who were 
secondarily sterile. They suggested that “something more than the mere passage 
of the gas and the mechanical opening of the tubes by insufflation must be con- 
sidered.” An exact explanation for the way in which insufflation aids the 
sterile woman cannot always be given. For the majority of successful cases, how- 
ever, the therapeutic action appears to be the following : 

1. Estahlisliing Patency of the Genital Tract . — Insufflation establishes 
patency of the genital tract from the external os of the cervix to the abdominal 

*Read by invitation before the Boston Obstetrical Society, March 20, 1945. 
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opening of tlie Fallopian tubes. Any cervical canal that is patulous to the 
uterine cannula employed in the procedure is am])le for the entrance of .sper- 
matozoa. If the external os appears punctate or pin-point but admits the can- 
nula, this is proof that it is wide enough to admit semen into the external open- 
ing of the cervical canal. The cannula at the .same time stretches it .somewhat, 
rendering the canal more patent, for a varying jicriod of time. Should inter- 
course take place shortly after this procedure, the spermatozoa have a better op- 
portunity to enter the uterine eavitj'. 

In this re.spect the procedure may be compared to the former practice of 
introducing a sound, whicli was frequently followed by jiregnancy and believed 
by older gynecologists to be the re.sult of the uterine sounding. In my .series 
there was one ease with a definite stricture of the cervix where the introduction 
of a uterine sound was .shortly followed by pregnancy. 

The piitiont was 27 yciirn old and infertile for five yean; followintj the hirth of a first 
child, Rlic was cxaniined just hoforo an exjteeled luenstrual jieriod which, ‘however, was 
skipped, tho Aschhciin-Zondck test being positive two weeks later. Whether or not thC sound 
hud therapeutic value or was coincidental to .an already existing jiregnancy is not ascertainable. 
Strongly suggestive of tho latter possibility is the fact that tlie procedure w.'i.s carried out 
shortly before tlie next nionstrual period. Tlie case illustrates the difliiuilty coinruonly met 
with in endeavoring to give deserved credit to whatever nieasure.s may Iiavc been employed 
in sterility before conception ttikes jilace and the imjiortance of tintilyzing till the eircum- 
stances connected witii tlie case. Tho introduction of the cannula by itself has in all prob- 
ability minor therapeutic value.* 

2. Removal of iJic Cervical Mveus Ping . — lu some Ciise.s a mucus plug, not 
visible at the external os but occupying the deeper portion of the cervical canal, 
is expelled after the cannula has been removed. I have the impression that the 
dislodgment of the mucus plug may be the importtint factor in a luimber of the 
earlier cases. In the past few years I have employed suction preliminary’ to the 
introduction of the cannula, thus clearing the cervical canal of the deeply lodged 
mucus plug. 

AfenchikofTs believes that the distention of the uterine cavity and the stretching of the 
internal os arc often beneficial, Devraigne and Seguyo state that insufflation favors the as- 
cent of spermatozoa by dilating the tubes in a way similar to dilation of the cervix. 

3. Effect on the Tubes . — Insufflation probably exerts its most valuable ther- 
apeutic action on the tubes. Its manifold action consists in separating mild ag- 
glutinations of the folds of the tubal mucosa, straightening out tortuous tubes, 
e.specially of the infantile tjT)e (this must be only temporary), dislodging a 
mucus inspissation from a narrow’ to a wider portion of the tube, and actually 
separating adhesions at the fimbriated end in eases requiring pressures of 150 to 
200 mm. Hg or more. In this manner a Avay is opened for the descending ovum 
to meet the ascending spennatozoa. Coghlan," Hamant,® Floresco and Naum,® 
Geppert,’® Kongy and Kosenfeld,^^ Sellheim,’®*’-’ and others have offered this 
explanation, wiiich wms ventured in 1925.*^ 

•In discussing- this paper at Boston, Dr. Joiin Kock stated that he liad endeavored to 
check the value of introducing a uterine sound into the uterine cavity in 76 cases but en- 
countered no pregnancy in his follow-up. 
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Hirst and Mazens believe that the therapeutic action is often exerted on tubes which 
are nonpatent as a result of a blockade left in the w'ake of a catarrhal salpingitis which 
has remained unrecognized. With subsidence of this acute condition which is marked by in- 
creased secretion and thickening of the mucosa, accompanied by some destruction of the cilia, 
there still remains sufficient inspissated mucus in the tubal lumen to occlude it. They com- 
pare this condition to that foimd in the Eustachian tubes. “A. retracted drum head means 
to an otologist insufficient ventilation of the middle ear due to occlusion of the Eustachian 
tube, structurally not unlike the Fallopian tube. To relieve this condition, the otologist re- 
sorts to inflation of the nasopharynx under pressure with the Pollitzer bag. He is frequently 
forced to make several attempts before he succeeds in opening the Eustachian tubes.” 

Peterson and Crons. 3 insufflated agglutinated tubes during laparotomy. When a pres- 
sure of 200 mm. Hg or more was reached, the gas was seen to be expelled into the peritoneal 
cavity either by a separation of the adhesions or by rupture of the infundibulum at the weak- 
est avascular point of the tube, about 1 cm. from the closed fimbriated end. The opening, 
at first small, was enlarged b}' the continual escape of gas. They suggest the advisability of 
using high pressures, as. high as 300 mm. Hg at operation, having found that in every instance 
rupture occurred at the .infundibulum with no appreciable hemorrhage at any time. Either 
the adhesions separated- or! the tube ruptured at an avascular portion. 

That pregnancy-.Tesults from mechanical separation of adJiesions througli 
tubal insufflation has-.been observed at cesarean sections in the two following 
eases; 

D. M., 29 years ..old, had been married for one year. She had a spontaneous miscar- 
riage about three months after marriage and had not been able to conceive since then. On 
Aug. 7, 1933, tubal patency was demonstrated at' a pressure of 208 mm. Hg, dropping in a 
parabolic curve to G8 mm. Hg. About three months later the patient conceived and was de- 
livered b}' cesarean section on Aug. 29, 1934. Inspection of the adnexal regions showed that 
the right tube and ovary were bound down to the fimbria by adhesions which connected the 
tube and ovary with the posterior lateral aspect of the uterus. Tlie adhesions connecting 
the left tube to the ovary were found to be broken and hung like long strands. These had 
evidently been broken through by the insufflation. Insufflation on Jan. 14, 1935, indicated 
tubal patency at a pressure of 99 mm. Hg. Auscultation was very loud on the left side and 
faint on the right side. About nine months later the patient conceived again, and was de- 
livered by cesarean section, June 29, 1936. Insufflation on Feb. 16, 1937, showed retained 
tubal patencJ^ (Figs. lA and IF.) 

M. P. was a nullipara, married six years, with involuntary sterility for the past two and 
one-half years. Two and one-half years ago she Iiad had an operation which was thought 
by the patient to have been a ventrosuspension and removal of her left tube and ovary. Utero- 
tubal insufflation done elsewhere eight months ago showed tubal patency. The patient had 
always had severe dysmenorrhea, and liypomenorrliea had set in of late. During insufflation 
on Jan. 15, 1932, the pressure rose to 95 mm. Hg, then with further obturation rose to 172 
mm. Hg, dropping to 128 mm. Hg. Fluoroscopy demonstrated a right subphrenic pneumo- 
peritoneum. , She conceived that same month, and was delivered by cesarean section, Oct. 7, 
1932. At operation, the uterus was found fixed to the left by peritoneal and omefatal ad- 
hesions. The right ovary was found slightly enlarged, the right tube was bound down at the 
fimbria to the ovary and mesosalpinx by loose bands of adhesions. The left tube and ovary 
were absent. 

Although artificial rupture can be free from harmful results, forcible 
opening of pathologic tubes requiring the use of high pressure should never be 
done deliberately except by the expert. With the abdomen open, higher pres- 
sures may be ventured. The pcissibility of producing gas embolism is obviated 
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Fig. lA. — Both tubes arc adherent to the oxarie*-. The fimbriated ends show through 
the adhesions, ^\hich are evidently fragmented, more especially on the left side. It is pre- 
■sumed that the ovum was carried through the left fimbria. 
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by careful avoidance of intrauterine trauma. This applies particularly wlien 
other gases, including air, are used instead of carbon dioxide, which has proved 
to be the gas of choice. Pressures above 200 min. Hg have been emplo.yed by 
some individuals, using either gas or fluid. In the absence of palpable tender- 
ness and of pelvic masses, careful uterotubal insutlflation may be carried out, 
employing pressures beyond the recommended maximum witli tlie prospect of 
opening tubes that resist lower pressures, the increment of ri.sh to the patient 
being minimal. 



9 n- Reconstructed tuljograph, Aur. 7, 1933, showing: an initial rise of pressure to 

mm. Hg: with a sharp drop to 76 mm. Hgr, following which the pressure rose to 136 mm. 
hfToi P3^i'a-l>o'oid fashion, dropping to 48 mm. Hg when the gas valve was shut. Tlie lim- 
tifP 1 s^encsions apparently of the left tube wore broken through at 205 mm. Hg. as seen at 
me laparotomy for cesarean section. 

Clinical experience with reopening ligated tubes by uterotubal insufflation 
illustrates the therapeutic value of this procedure with the convincing force of 
e.xperimental corroboration. Pigs. 2A and 2B show the tubographs in the first 
case in wliieh ligated tubes were successfully reopened in this way. 

The patient, D. S., aged 37 years, liad liad a ee.sarean delivery, at which time the 
Fallopian tubes were ligated. Contemplating remarriage after divorcing her husband, she 
wanted to know whether she could become pregnant again. This was made possible by utero- 
tubal insufflation which opened the tubes at a pressure of 1G7 mm. Hg. She became preg- 
nant shortly after her second marriage. 
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Plf^. 2A. — Tubogrnpli. Oot. 1. In cap*’ of patient D. S., plirnvlnp: the therapeutic 

efCect of opening- ligated tuhop, Propptirc rose to ] co mm, Hp. following which there -was a 
sharp drop to GO mm. Hg and to 25 mm. Ifg, indicating the hrc-aklng through of the ligated 
tuhe.*5. Re.storatlon of tubal patency and function is indicated in tlie graph from x to c. 
Pain -was complained of on the left side at x and on the right .side at jy. 



Fig, 2B. — Tubograph in the same case, Oct. 11. 1037, indicating normal tubal patency. Preg- 
nancy had inten'ened between these two Insufflations. 
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4. Possible Psychic Effeci . — A factor not to lie ignored is tlie psychic effect 
produced by uterotubal insufflation. Although the exact mechanism is not 
clear, there are women who respond to insufflation through the ps.yche acting 
on the autonomic nervous system. Whether or not this results in a relaxation of 
otherwise spastic tulies must await further inquiry. 

We have met, in certain tubes, with spasms sufficient to close the uterine 
ostia in a manner similar to the closure of the internal os of the cervix. Over- 
coming such spasm may obviously exert a therapeutic effect. Pouliot^® reports 
two instances of uterotubal spasm where jiregnancy followed insufflation. I have 
had a similar experience in twenty eases. 

Another xiossibility is the occasional hastening of follicle rupture, particu- 
larly in women whose emotional psychic reaction to the insufflation inaugurates 
an orgasm during the next marital relation when it would othervuse be absent. 
The matter of coincidence must be considered in tliis respect. No actual proof 
is at hand of an ovulation thus provoked. Whether the psychic reaction pro- 
duces on some occasions follicle riq^ture similar to that which invariablj’" follows 
coitus in the rabbit is purely a matter of speculation and falls into that category 
of suggestive therapeutics of which the Fliess treatment affords a notable ex- 
ample. 

Lane-Eoberts, Sbarinan, Walker, and Wiener, i' bearing in mind the possible stimulating 
effect of insufflation upon the endocrine system, prefer to withhold its use to the month pre- 
ceding the cycle during which investigation of the liormonal functions in any given case is 
carried out. These authors state that “although there is no definite evidence that the 
therapeutic results of this procedure maj- be accounted for in part by its stimulating effect 
on endocrine function, this possibility cannot be wholly excluded. ’ ’ 

5. The Therapeutic Effect of Repeated Tests . — ^AVhen the tubes wei'e found 
to be obstructed, the test was repeated not only for diagnostic corroboration 
but also for its therapeutic effect. For this purpose as many as 18 tests were 
performed on one of my personal cases. 

A therapeutic tubal effect may be deduced under the following circum- 
stances: (1) when the initial rise of pressure is lower at a second or third in- 
sufflation, and (2) when the level at which the pi’essure is maintained is like- 
wise lower. Not infrequently one meets with a return of tubal function which 
is demonstrable on the Itymograph. 

A most strildng therapeutic result was seen in women whose tubes were 
insufflated several times, nonpatency being encountered at a first or second test 
and patency at a subsequent test, and who became gravid shortly after the last 
insufflation. Under these circumstances it seemed justified to credit insufflation 
with the successful result. Twenty patients in my series, in whom a single test 
showed a pressure of 200 mm. Hg, nevertheless became gravid. In these eases 
either a small amount of gas was forced through strictured tubes, the amount 
being insufficient to produce a subphrenic pneumoperitoneum and shoulder 
pains, or uterotubal spasm actually resisted the passage of CO, at a pressure of 
200 mm. Hg. 

Repeated ectopic pregnancy may result despite pressure of 200 mm. Hg or 
more being encountered during insufflation 
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'J’liis W!is found in flin cnso of J{. A., n R'i-ycar-old woiiinn, wlio litul a ri(;iif palpingec- 
tomy for niplured (iibal profpuincy, Iwo yeara affor inarriaRc. f'c’pfafod uterotubal inauf- 
llationp witli prcssiircH of 200 inin. Jiff or tnorc produeed no .‘•boulder pain.‘! and no pub- 
phrcnic pnounioporitonouni, llius indieatiii}; an ob.'-truefed re.‘-idnal tube. One year after tbe 
last, insutllation, sbe was operated on for ru])tured cetopie ge.station in tbe left tube. 

To what exlcnt repeated iiisiilTlitlion may imjtrove the tuhal .status from 
high-grade stricturo.s to varying degn-ees of patency may he seen in Table J. 


TAiiiiK T. TnauACKUTio Ekkcct or BcfS.M'ni) Tk.st.s 



N'UMIiKIlOF 
Ti;i!AT> CASn.S 

>;uni!i:r; or 
nti’uovrrt 

I'f.r;- 

CKSTAOK 

Tubal ob.‘'t, ruction; maximum pros.«ure 

200 mrn. Hg 

939 

IS.G 

19.70 

Adiicrent and slricturod tube.s; maximum 
prcs.'^urc 200 mm. ITg or ]c.«s 

917 

238 

25.9.1 

Uterotubal spasm; maximum pressure up 
to 190 iiiin. Hg 

134 

l.I 

11.19 


Altogether, there were 438 ])alicnls who.se I'^'aHopian lubes showed improve- 
ment ill patency on a second or third in-sufflation. Sixty-six of these women be- 
came pregnant (35.07 per cent). It is nolcworlliy that 79 of the 238 patients 
with adherent and strict ured tubes showed a normal curve following .several 
iimifflations. 

In Weitzner ’pis .•■•crie.® of 2.')0 storilify capc.«, lubtil ob.'-truction was rcducod from 38 
to 27 per cent b.v a second insufUalion. .\bbottie reported a .■'cries of 51 ca.po.s of occluded 
tube.*'. Four of tbe.‘=e paticnt.« became }>re{rnanf followinf,' tbe opc'ninp of tbe tvhoa by re- 
peated insiitllations; no other niea.sure.u bad been einj>loyed. Tw(‘nty-eigbt other jiatients be- 
came pregnant following repeated insutllations eoinbineil with other forms of therapy. 

In Douay’s^e serie.s of 100 women with “cloi-'ed” tubes, patemey resulted after repeated 
in.sulTlations in 18 cases; 5 of these became pregnant (28 per cent). Graffai. 22 found 44 per 
cent of bis patients to liavc nonpatent or partially obstructed tubes. Twelve per cent of bis 
cases became patent after repeated te.sts, and of tlie.“e 14 of 43 cases became pregnant 
(32. G per cent). Duvisss succeeded in opening the tubes under pressure in .8 of 13 c;i.scs witli 
“closed tubes” and 3 of these patients iiecamc gnivid. 

Pouliotic observed 14.4 per cent pregnancies, i.c., 24 of 1G7 women with permeable 
tube.s, whereas 14 of 43 women wlic.^e tubes wore made permeable became gravid, i.c., 32.G 
per cent. In Meakcr’s experience, tbe gas passed through the tubes after much difficulty in 
tbe first trial in two patients and in another patient only at tbe fourth attempt. Two of these 
patients became gravid at once and the other after two months. 

Mintz2< establislied patency in 2,j out of 44 cases by repeated insutllation and diathermy- 
Eleven of these patients became pregnant. 

The results just mentioned in a combined series aggregating over one thou- 
sand cases call attention to the fact that we must revise our notion of what con- 
stitutes tubal closure and it becomes ncee.ssary to define the term “closed tubes.” 
A hydrosalpinx is the classic representation of a closed tube wJiich is watertight 
and therefore airtight. The clubbed fimbriated end is another example of a 
closed tube. There are, however, many degrees of nonpatency, vaiying from the 
mild agglutination of a few mucosal folds to light adhesions about the fimbria, 
including phimo.sis, all of which may he said to render the tubes unfit for their 
phy^siologic function, namely, to convey the o\mm toward the spermatozoa. 
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There is uo doubt that occasionally these impediments disappear spon- 
taneously, permitting conception to take place, and pregnancy develops 
normalljL Not infrequently, however, the impregnated ovum is trapped in the 
tube or more rarely even in the ovarjL 

As we have seen, thanks to Peterson’s experimental observations during 
laparotomy, closed tubes in the truest sense may be opened by employing suf- 
ficiently high pressures. In manj'’ of the other relatively closed or nonpatent 
tubes it is possible to widen the strietured lumen by more moderate pressures. 
Prom the therapeutic point of view this is of the greatest importance, as ex- 
perience has repeatedlj’^ demonstrated. 

"We are, therefore, in a position to state that, vithin certain clinical and 
pathologic limits, practically all Fallopian tubes fall into three groups: (1) 
normally patent tubes; (2) nonpatent tubes; (3) intermediary. With adequate 
pressures. Group 2 may be advanced to Groups 3 and 1 ; Group 3 may be more 
readily restored to Group 1, i.e., normality. 

Group 1 refers to tubes wiiere patency is demonstrable upon the first trial 
with insufflation, the pressure noted being at 100 mm. Hg or less, and good con- 
traction waves or oscillations are recorded on the kymograph. Group 2 includes 
tubes that do not yield to pressures of 200 mm. Hg in two or three tests. Group 
3 includes tubes that show relatively high pressures but some slight patency in 
the first or second test. 

The extent to wliich some degree of patency can lie produced by tubal in- 
sufflation alone or by any additional measures, sueli as diatliermy treatment or 
the more potent hormonal extracts, will determine the conceptional possibilities 
in women wdiose sterility is traceable chiefly to tubal pathology. It is wnth this 
object in mind that the following statistical analysis has been made in 590 per- 
sonal cases of pregnancy preceded by uterotubal insufflation. 

Five hundred and ninety eases of pregnancy occurred after insufflation in 
3,200 cases. The well-knovni tendency of ascriliing to any new method of treat- 
ment an occasional successful result in the sense of 2 ?ost hoc ergo procter hoc 
applies equally to insufflation. There is no doubt that many patients have be- 
come pregnant after a shorter or longer interval following an insufflation which 
has demonsti’ated normal tubal patency. Obviously the diagnostic test may have 
had no etiological connection, the evei’-present element of chance and coincidence 
playing its part. In order to offset this it has seemed to me necessary to venture 
certain reasonable criteria which would serve more adequately to estimate the 
therapeutic value of insufflation. 

. A therapeutic result may be deduced w'hen the following conditions are met : 

1. The age of the ■woman is 30 years or over. 

2. The length of marriage is three years or longer. 

3. No other therapeutic measure ■was employed. 

4. The insufflation was done within the first two weeks of a last regular period (in 
prcovulation phase). 

5. No contraceptive precautions were taken for at least one year prior to the test. 

0. Pregnancy follows within a month or at most two months after tubal insufflation. 
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7. Pregnancy follows after rejicatetl insufllution; a relatively lower prci-Mure fiufiicing 
to dcmonhtrato patency on a recoiul, lliinl, or fourth test, 

8. Pregnancy follows the third month after one iiiHufilation during which a high initial 
prePKuro was necessary and the tubes were found to be strictured or adherent. Obviously the 
element of chance may be regarded as minimal. 

Prinuiry Versus Secondary SlcriHiy . — In my pci-.sonal .series there tverc 
2,014 patients in the group of primary sterility. Of these, 358 (17.77 per cent) 
Iteeame gravid. 3’liere were 1,18G patients with secondary sterility of whom 
232 (19.5G per cent) became pregnant. Altogether, 55)0 women were reported 
pregnant out of 3,200 cases, making the total ])ercentage 18,44. This percentage 
may not be taken as final bcctiuse only 590 patients voluntarily reported their 
pregnancy either directly or through a patient referred by them for treatment.* 
It is probable that others may not have thought it of intci’c.st to communicate 
the fact of their pregnancy at once or later, wliile a not inconsiderable number 
remember to do so after the birth of a second or ])os.sibly third child. For ob- 
vious reasons a routine follow-up questionnaire was not submitted to i)atient.s. 
In a number of instances the report came from the family physician. Inquiry 
of colleagues einploying tubal insuftlation had Imen made in 1928, the response 
to Avhicli lias been tabulated. An additional series was reported by a larger 
number who replied to a recent questionnaire. 

To what extent insufllation was heljiful in the 232 cases of secondary 
sterility may be seen from the way in which the pregnancies had terminated 
prior to treatment (Table II). 


Tabu: TI. Pbeviou.s Pur.r,NANcn:.s or 232 Seconbabv Steuiutv Ca.ses 



XU.MBU’. 

i’F.liCEXTAGK 

Term babie.s 

74 

31.8 

Tubal pregnancies 

19 

S.2 

Stillbirths 

11 

4.7 

Spontaneous abortions 

70 

30.2 

Induced abortions 

3.7 

17.1 

Abortions — Ij’pe not stated 

23 

10.0 

Total 

232 

100.0 


The slightly greater succe.ss following insufflation in the secondary sterility 
cases may be mere coincidence (19.56 per cent as compared with 17.77 of pri- 
mary sterilities). On the other hand, since these patients had alread}' demon- 
strated their ability to conceive, it may indicate the more frequent occurrence 
of tubal obstructions as a result of puerperal or abortal infection, which the 
mechanical act of insufflation may be credited with overcoming. 

Aye of Patients . — The age of patients who became gravid is important 
from the standpoint of the therapeutic effect, as it must lie in considering the 
value of any other therapeutic measure that miglit be employed in sterility 
(Table III). 

One hundred and forty-six patients were between the ages of 20 and 25 
yeai-s, and 250 between the ages of 25 and 30 years. One hundred and eighty- 

♦Slnce the collection of the above data 82 additional caaes have been recorded. The 
statistic.? were compiled by Dr. Morris Feresten, 
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Table III. Age of Patients 


AGE (YEARS) 

number 

PERCENTAGE 

15-20 

10 

1.69 

20-25 

146 

24.75 

25-30 

250 

42.37 

30-35 

144 

24.41 

35-40 

34 

5.76 

40-45 

6 

1.02 

Total 

590 

100.00 


four, or 31.19 per cent, were 30 j'-ears of age or over when thej’’ sought relief; 
34 of these were between the ages of 35 and 40 years, and six were over 40 
years old. 

Length of Marriage . — In anj'- consideration of the treatment of sterility, 
it is important to take into account the question as to how long after marriage 
we shall wait before encouraging a married couple to seek relief from sterility. 
A period of three to four years has been previousty regarded as ample time to 
judge whether a marriage is sterile. This figure is obviously arbitrary, for 
some women have become pregnant long after this interval. On the other hand, 
serious difficulties in the way of conception ma}^ exist soon after marriage and 
not infrequentlj'- even before marriage. Giving Nature a prolonged trial in such 
cases merely delays corrective treatment which may require a relatively long 
period of time. Other things being equal, the younger the patient is, at the time 
the cause of her sterility is discovered and removed, the greater are her chances 
to benefit by treatment. 


Table IV. Duration of Marriage 


DURATION (YEARS) 

NUMBER 

PERCENTAGE 

1- 3 

225 

38.14 

3- 5 

154 


5-10 

170 

28.81 

10-15 

38 

6.44 

15-20 

3 

0.51 

Total 

590 

100.00 


In this series, 225 women, or 38.14 per cent, were married from one to three 
years when they sought relief from childlessness (Table IV). The reasons 
why these patients applied for relief early were varied. Thus, one young 
woman was ardently desirous of an offspring for reasons concerning the settle- 
ment of an estate. Another had witnessed the difficulty encountered by two 
older sisters who became pregnant from three to five years after marriage. One 
patient was over 40 years of age and felt that she had onlj*' a short childbearing 
period left to her. She sought advice within a few months after marriage. 
Several had been married to a first husband for a number of years without con- 
ceiving. Consummating a second marriage, it was not surprising that they 
endeavored, after waiting only a short time, to discover the cause of their in- 
fertility. A few had had an only child and dreaded the thought of bringing 
Bp a solitary child. 

Thus, there are various circumstances, social, economic, domestic and some 
of private personal nature, that impelled this small group of patients to seek a 
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solution. The niajority (61.8G per cent), however, lind been mari-ied over three 
years, 41 having been married ten years or longer. 

Average, Time of CnnccjAion Expeclancg. — In any analysis of the end results 
of a therapeutic procedure in sterility it is well to take into account the natural 
expectancy of conception among couples after variable lengths of married life. 

Coghhm' found tlml only 20;") women, !ipproxitniitcly S in (on tlioiif-nnd, out of 1,001,383 
married women in AuHtrnlia liad a firet eliild after being married ten j-cars or longer. He 
estimated the ineidenee of a first pregnancy in women married fifteen years or over at 0.003 
per (tent (one in twenty thousand). 

G. Kabotli and J. KleefiselG^ analyzed the marital history of 3,331 couples in order to 
estimato tho natural ineidenee of .sjiontancous eoneeption. Their figure.^ !=ervc the useful 
j)urpose of comparison willi tlio results obt.nined by therapeutic measures applied in tiie treat- 
ment of sterility. 

In my series of eases of secondtiry sterility, the length of time elapsing from 
the last pregnancy, Avhethor it terminated in abortion or full-term pregnancy, 
was reckoned as eciuivalent to a period corresponding to the duration of primary 
sterility. If contraceptive measures wore used, the period of involuntary 
sterility was measured by the interval elapsing from the time they were discon- 
tinued. (Table V.) 


TAiinn V. DuiiATio.v of Stkkility (Pr.iMAr.y axd Sfcoxdauv) 


DURATION' (YUARS) 

N'UMDKR 

I>KRCt:N'TAGE 


1- 3 

285 

48.31 


3- 5 

1G2 

27.40 


5-10 

127 

21.53 


10-15 

14 

2.37 


15-20 

2 

0.33 


Total 

500 




Comparison With ihc Nainral Expectancy of Conception. — After the third 
year, three times as many patients became pregnant as might be expected ac- 
cording to natural incidence. After seven years, the patients’ chances are in- 
creased many times by insutllation ; and after ten years, according to Coghlan’s 
estimates, insufflation appears to improve proportion atelj' the chances of preg- 
nancy. The two patients who became pregnant after having been sterile for 
fifteen years show an incidence of one in 1,600, as against one in 20,000 ac- 
cording to Coghlan’s figures. When it is considered that 34 of my patients were 
between the ages of 35 and 40 years, and six were over forty yeai-s, the 40 preg- 
nancies in this group may be accepted as due to therapeutic efforts rather than 
chance. 

Use of Contraceptive Precautions. — Of the 590 patients who became gravid 
follovdng insufflation, 190, or 32.20 per cent, had used precautions at some time 
of their marital life. In 97 of these, an interval of at least two years had elapsed 
since they stopped contraceptive precautions. Fifty-four patients had used no 
precautions for three to seven years before seeldng relief. The remaining 39 
patients had ceased the use of precautions for one year before insufflation. 

Many women employ precautions only to find out to their surprise, after 
discontinuing the practice, that they cannot become pregnant. How the use of 
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preventive measures affects the reproductive organs of the female, rendering her 
less susceptible to conception is still a matter of conjecture. It may be pre- 
sumed that the use of chemicals such as Lysol douches, bichloride of mercury 
and even less corrosive solutions possibly alter the vaginal and cervical mucosa 
and their normal secretions. The bacterial flora which are usually present in 
the vagina, and which favor the .spermatozoa, may possibly be disorganized by 
the frequently repeated use of antiseptic douches, pessaries, and other devices. 
On the other hand, the practice of withdrawal is not unlikely attended by 
sequelae as yet not understood, Avhich may exert a deleterious influence on the 
mechanism of conception. It must, however, be noted that a not inconsiderable 
number of Avomen practice contraception AA'hose Fallopian tubes are blocked and 
hence could not concem if they took no precautions, Av^hile, in some cases at least, 
the male may be sterile Avithout ImoAAung it. 

The Male Factors. — In analyzing the factors inAmhred in sterility aa'^c cannot 
omit the male factor. It is important to note the degree of potency and charac- 
ter of the sperm output. Many AA^omen, already handicapped by their OAvn Ioav- 
ered fertility, Avere still further burdened by a mate Avith reduced fertility. 
In some cases, the male alone may have been responsilile for the sterility. None 
of the patients in this group Avere insufflated until there Avas satisfactory evi- 
dence of intromission and the production and quality of the sperm Avere de- 
termined. The Huhner test Avas emploj’-ed and Avhenever necessary the unmixed 
specimen of semen Avas examined. If the Avife came from some distant toAvn 
unaccompanied by her hu.sband, the data concerning the male partner Avere 
usually furnished by the family physician. Such information AAms obtained in 
66 cases. 

In 320 eases the husband Avas considered potent and satisfactory. In 193 
cases there Avas a mild oligospermia; 64 of these, as demonstrated by later exam- 
inations, shoAved improvement after treatment by diet, advice about coitus, and 
the like. 

Eleven husbands had a marked oligospermia. In 10 of these eases the 
spermatozoa AA'^ere so fcAv that they could not be found in the vaginal or cervical 
secretions Avhen a single Huhner test Avas made; in another case tAVO examinations 
failed to reveal the presence of spermatozoa. In these 11 eases, a condom ex- 
amination, AA’^ere it feasible, might have shoAAm the presence of spennatozoa. Un- 
less the patient frankly avoAvs the resort to substitution, it is naturally impos- 
sible by the Huhner test alone to determine the fertility of the legitimate mate. 
This criticism applies equally to the examination of the condom specimen. 

In a number of cases there Avas loAvered fertility of both the male and fe- 
male partner. Improvement in tubal patency folloAving insufflation of tubes 
AAdiich Avere partially occluded, and improvement in the seminal output on the 
part of the husband raised the combined fertility to a point where conception 
took place. Occasionally, inseminating the Avife artificially at such a faAmrable 
time results in pregnancy after one trial. 

This was encountered in L. T., a 24 ;- 3 'ear-old woman who had been married for four 
years ■s\'ithout being able to conceive. Uterotubal insufflation done elsewhere showed incom- 
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plete tubiil obstruction, shoulder pnins uppcarin^: after oiie-half lioiir. On Nov, 30, 1!)2G, 
a kymographic infiuniation showed olrstruction to a pressure of IdO inm. Jig, wlien tiiere was 
a gradual drop to 100 mni. Jig, after which shallow oseillations were recorded. The husband 
had oligospennia, for wJiieh ho was later treated. On March 21, 303.3, the tubes v.-cre found 
to be obstructed at a pressure of 190 inni. Jig wlien the g.as passed through, the pressure 
dropping to 135 mm. Ilg, following which shallow oscillations were again recorded. On 
.Tan. 30, 3 93-1, the obstruction was noted at a level of 20.’5 inin. Hg at the first insutllution. 
The gas began to flow through at the .‘■econd trial at 200 mm. Ilg, At this time lliero rvas 
present uterotubal .spasm in addition to stenosi.s which was characterized by pain and dis- 
comfort localized at the midline above the symphysi.s pubis. The patient was extremely do- 
sirou.s of becoming pregnant and, having brought in a sterile jar an ejaculate of semen 
which proved to be normal in all respects, the semen was poured into the vagina where it was 
left for an hour while the patient lay in the Trendelenburg posture, fjhe conceived promptly 
and had a normal child Oct. 30, 193-f. 

Subsequently, I''eb. 39, 3937, uterotubal insufllation showed normal patency and good 
oscillations indicating good rhythmic tubal contractions (Fig. 3). 


IM 




Fig. 3. — A, Tubogr.aph, Xov. 30, 1920. showing tubal narrowing. B, Tubograpb, Jan. 
30, 1934. Note the rounding of tlic curve. Indicating a .slight degree of patency in .addi- 
tion to spasm. C, Tubograpb, Feb, 19, 1937, showing practically normal tubai patency and 
function as a result of intervening pregnancy with its estrogenic influence on the tubes. 


The Tubal Factor . — Insufflation was the only treatment employed in 386 
of the 590 patients who became pregnant (65.42 per cent). The thei’apeutie 
measures employed in the remaining 204 eases are too varied for evaluation." 

Table VI shows that 46.44 per cent of the pregnancies occurred in women 
whose Fallopian tubes exhibited various degrees of impaired patency. 

The incidence of pregnancy in the general sterility group according to the 
status of the tubes is shovTi in Table VII. 


•Important as they are in considering general therapeutic treatment in steriHty which 
includes artificial insemination, details concerning them are not entered into here ty^ause it 
is our .special task to evaluate the tubal factor. In this connection it may be well to 
phasize the desirability of determining the fact of tubal patency before subjecting the Pa- 
tient to an artificial InseminaUon. 
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Table VI. Tubal Status in 590 Patients Who Became Pregnant 


NUMBER 

PERCENTAGE 

Normal patency 

316 

53.56 

Adherent tubes 

135 

22.88 

Strictured tubes 

118 

20.00 

Spasm and normal patency 

21 

3.56 

■ Total 

590 

100.00 


Table VII 



NUMBER OP 
CASES 

NUMBER OP 
PREGNANT CASES 

PERCENTAGE 

Normal patency 


316 

26.12 

Adherent tubes 

538 

135 


Strictured tubes 

379 

118 

31.13 


134 

21 

15.74 

Total 

2,261 

590 

98.08 


The therapeutic effect of insufflation is particularly noteworthy in the 118 
cases of strictured tubes which resulted in pregnancy in 31 per cent as against 
26 per cent of the cases with normal tubal patency. 

There were five additional eases with incomplete tests who became pregnant. 
The cervical canal was strictured in one case; the uterine cavity was probably 
not entered but the patient promptly became gravid. 

In one case a pressure of 200 nun. Hg was reached. The patient weighed 160 pounds, 
and, as about GO c.c. of gas was introduced, only the smallest part of it entered the peritoneal 
cavity through the strictured or spastic tubes. There was insufficient gas to produce a visible 
pneumoperitoneum or shoulder pains, and the patient was advised to have the test repeated 
the following month. This was not necessary as she became pregnant the same month. In 
another case the gas passed through freely at a low pressure but not enough gas was intro- 
duced to produce the typical subphrenic pneumoperitoneum and shoulder pains. )She became 
pregnant. In one case the first and onlj' insufflation showed a pressure rise to 160 mm. Hg 
and all the indications of patency were not present. In the fifth case data were lacking for 
a diagnosis of the tubal status. 

Occasionally the fiuoroscope fails to reveal a subphrenic pneumoperitoneum 
although the pressure shows a definite tendency to drop from a high level dur- 
ing the insufflation, indicating .some degree of tubal patency which is further 
substantiated by the appearance of shoulder pains. In such cases I have felt 
that the diagnosis of patency should be held in abeyance till all the signs and 
symptoms of a subphrenic pneumoperitoneum are manifest. Should it be im- 
portant to make the diagnosis at once, it is only necessary to prolong the fiow 
of gas for another minute or two, when all the pathognomonic signs and sjunp- 
toms may be elicited. This small group ■with incomplete tests has an interesting 
relationship to the therapeutic aspects of insufflation. As only 5 of the 142 
women (3.5 per cent) who were classified aihongst the incomplete tests became 
pregnant, compared to an average of 18.43 per cent who had a complete test, 
it may be construed as a check on the therapeutic efficacy of insufflation. 

Initial Rise of Pressure . — The initial rise of pressure at which the gas 
passed the uterotubal junction in these 590 cases gives us another angle from 
which to judge the therapeutic effect of uterotubal insufflation. 
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TAiii.n Vnr. Initial Kisk ok Pukshuuk 



XOllMAl, PATK.XCV 

AbimsiOK 

STUlCTUr.K 

SPASM 

IJiidor ilO inin. Hg 

28 




50 to 100 imn, Hg. 

241 

74 



300 to 150 nun, llg 

47 

01 

35 

30 

150 to 200 mm, Ilg 



54 

8 

200 mm. Hg plus 



20 

3 


Of the 590 patienls, 247 or 41.86 per cent, liad initial pressures above 100 
mm. Hg, Avbich may be taken as evidence of im])aired patency. Tlio tlierapeutic 
effect of insufflation is particularly notewortby in the 94 cases in which pressures 
of 150 mni. Hg and over wore required for the gas to pass tbrougli the tubes.* 
Repeated iusufilalions improved the status in many of these eases before preg- 
nancy took place. Thus, among the patients w'ho became pregnant following 
insufflation, the test was repeated once in 104 patients, twice in 37 patients, three 
times in 16 patients, four times in 10 ])aticnts, five times in 3 patients, six times 
in 5 patients, seven times in each of the 4 remaining patients. Thc.se 179 pa- 
tients had therefore received 526 tests before they became pregnant, or an aver- 
age of approximately 3 to each. 

Use of the Kymofirapli. — The value of the kymograph in these cases can- 
not be overestimated. It. has been used by me in con.iunction with tubal insuf- 
flation since ilfay, 1925, and particularly in connection with prognosis and 
thera])y it affords appreciable aid. Of the 590 patients who became gravid, 544 
wei’e examined with the kymograph. Thanks to increased experience gained 
through the use of this instrument, it has been possible to repeat the test both 
with greater intelligence and Avith more gratifying results. Forty-nine patients 
had been insuflflated elsewhere. 

Tuhal Insufflation Folloived hij Lipiodol Injection. — In 7 of the successful 
eases Avith high-grade strictures, lipiodol aaus also employed. In 3 cases in- 
.'iufflation had been done once before lipiodol Avas employed; in 3 cases three 
times and in one case four times. In 4 of these cases insufflation also folloAved 
the lipiodol in.ieetion, once in 2 cases, four times in one case, and scA-en times 
in the other before pregnancy ensued. 

The therapeutic efficacy of lipiodol in these 7 cases is difficult to appraise be- 
cause altogether 29 insufflations had been done before or after the 7 single lipiodol 
injections. I haAm had occasion to inject lipiodol in 159 patients and pregnancy 
folloAved insufflation and lipiodol in these 7 patients alone. If avc omit 99 cases 
of tubal closure and the 7 cases in A\4iich the examination Avas unsatisfactory, 
the incidence of pregnancy in the remaining 53 ca.ses is 13.21 per cent. This 
is less than half the percentage of success AA'herc insufflation alone Avas employed 
in the general group of patients haA-ing tubal strictures (31.13 per cent). 


*Rucker“ found that when the tuhe.s -were open, pregnancy followed in more than 23 
ner cent' when partially obstructed, it followed in 20 per cent; and when tighter strictures 
were present, pregnancy occurred In 33 per cent of his cases. Moench^ observed one preg- 
nanev out of 33 patients with obstructed tubes and 7 pregnancies in .55 cases with open tubes. 

reports 2 cases and Seymour 1 ca.«:e with high-grade tubal strictures Uiat became &^a^ id 
?ftcr insufflation. In Morgan’.s= 8 succe.ssful cases. 5 had partial tubal obstructions. In 
wnrhs’ q cases high pressure wa.s reauired in 6 ; 3 of the.«e cases became gravid within tuo 
weeks 1 within six weeks, 1 within four weeks, and the sixth became prci^ant four rnonms 
insufflation- Monbach=> reports 4 pregnancies out of 11 cases with high-grade strlcjLures, 
3 successes out of 14 cases with milder strictures. Francillon-Lobre and Dalsace" ob- 
sei^ed 5 preScies in 27 cases: 3 of these case.s had high-grade .strictures. 
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Raditwi and X-ray Therapy . — Of tlie 590 cases of pregnancy, 11 were 
treated with small doses of radium for delayed and scanty periods and one re- 
ceived a larger dose for menometrorrhagia. Eight of the 12 patients liecanie 
gravid within one year of the iise of radium, 4 within the first six months. 
Similarly, 29 patients had received x-ray and insufflation therapy before be- 
coming gravid. As all of these patients were insufflated before receiving x-ray 
or radium therapj^ it is difficult to say how much credit for the successful out- 
come should be alloted to these measures, especially as insufflation of the tubes 
often intervened between the “stimulating” treatments and pregnancy. 

Time of Pregnmicy in Relation to Insufflation . — The time elapsing between 
insufflation and conception was noted. Data were available in 573 cases. 


Table IX. Time of Pregnancy in Eelation to Insufflation 


NO. OF PREGNANCIES 

TIME AFTER INSUFFLATION 

158 

Within 1 month 

70 

Within 2 months 

37 

Within 3 months 

38 

Within 4 months 

35 

Within 5 months 

40 

Witliin 6 months 

49 

Within 2 years 

15 

Within 3 years 

9 

Within 4 years 

5 

Within 5 years 

3 

Within 6 years 

3 

Within 7 years 

2 

Within 8 years 

1 

Within 10 years 


Three hundred and seventy-eight, or 64.07 per cent, of the pregnancies oc- 
curred vdthin six months of the test ; 108 pregnancies occimred within the sec- 
ond six months. 

In 17 cases the time interval was not recorded. 

It is noteworthy that 228 patients or 38.64 per cent became gravid within 
two months after insufflation. This short interval appears to be a fair criterion 
of the therapeutic value of the method. Blany of these patients had been mar- 
ried or sterile five years and longer, a fact which is supportive proof of its 
efficacy. Obviously, tlie test cannot be held to have produced a remedial result 
when more than two regular menstrual periods have intervened between its use 
and conception except in cases wliere strictures were encountered. In eases 
wliere insufflation has demonstrated normal tubal patency, one can speak only 
of its diagnostic and prognostic value. The fact that 38 women became gravid 
in my series after an interval of two years or more following insufflation should 
cause us to hesitate to give a hopeless prognosis for childbearing when the 
Fallopian tubes have been found patent or where they have been rendered 
patent. 

The case of L. W. is an example. This 23-}'ear-oI(l woman, sterile for two years, was 
first seen in 1925. Physical e.xamination was essentially negative e.xcept for palpable left 
adnexa. Ecpeatcd ntcrotubal insufflations indicated nonpatent tubes. The findings at 
laparotomy in 1929 were: retrovertcd adherent uterus with several fibroids; right hydro- 
salpinx with periovarian adhesions; left tube adherent in the pelvis, the fimbriated end how- 
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cvor !ippf*!irinK free, 'J’)ic perittibji! niid juTiovarian fulliff-ionn wero }-eji:irate<], tlic fibroids 
wore oniioloatof], the riglit lube was exoif-oil, and flio utonis wab ventroHUHpeiirlod, TJie loft 
lube, before boinp freed of adli'^sions, wa« iriBtidlated through the uninvolved liinbria and 
showed an obstruction. ]{etrograde fiinl>rial inHufilation after tlir* b-ff tube vras straiglitencd 
out jiroved it to be jiatent down to tlie uterine end. Tliree years later, in 19?, 2, she became 
jiregnunt ;ind was deliverral by ee.sarean section. In I94J another jiregnancy went to term, 
!ind delivery was by cesarean section. At this time the patient at her reque.*-t was sterilized 
by tubal excision. Histologic examination of the left tube showed no noteworthy change-. 
The, right tubal stump showed chronic salpingitis with decidual reaction of the inuco-a. 

The TJvcnimlHy of Preymney . — The dalti as to the ouleomc of pregnancy 
are avatJable in oH women wJio Jteeanie gravitl afler insufilafiott in my series. 
Of tlie.se, 4] 9. or 81.04 per cent, had 400 full-term babies; 101 of tlie.se were 
boy.s, 183 girls, and in IIG the data are lacking, Palients under my owm care 
during pregnancy numbered 254, Of the 250 patients who were pensonally 
delivered, 208 or 81.80 per cent had full-term children. 


Tahi.i: X. Tut; Kvk.s-tcai.ity or Pnrx;N.\Nrv i.v ."517 Cahi:s 


or cask.s 

I’KKCKNTAOK 

Term babies only — born alive 


7 - 1 . OS 

Premature babies — born alive 

4 

,77 

Premature and term babic.*-— born alive 

4 

,77 

Premature and incomplete abortions 

O 

.?.9 

Stillbirth at term 

O 

.39 

Stillbirth 

o 

.39 

Spontaneous abortions 

h1 

15,07 

Spontaneous abortion.s and term babies 

20 

.j.n?, 

Tubal pregnancy— born tilive 

9 

1.74 

Tubal and term pregnancie.*- — bom alive 

4 

,77 

Total 

517 

100.00 


Many of the patients who aborted belonged to the amenorrhea group. They 
were not aware of their pregnancy until bleeding began. From my .study of 
these particular women with habitually delayed periods, they appear to exhibit 
a greater tendency to abort than women with normal men.strual function. On 
the other hand, the salvage of babies in the cases treated for secondaiw sterility 
is partieulai’ly striking. Undoubtedly greater care during the pregnancy fol- 
lowing therapeutic treatment accounts for the increased number of full-term 
babies (84 per cent compared to 32 per cent. Table II). 

Ninet 5 ’--four patients who became pregnant following insufflation .subse- 
quently encountered renewed difficulty in conceiving. Another insufflation was 
again succeeded by pregnancy. In 22 of these cases, high-grade strictures were 
demonstrated by the insufflation preceding the second gi-avidity. 

After an intervening pregnancy the kvTnographic curve may change, show- 
ing some degree of obstiniction or impi'oved patency. On the other hand, it may 
.show the same or similar charaeteristic.s. Two examples may be cited in this 
connection : 

M. B. was a 2G-year-ol<i woman, sterile for almost three years, Pliy.«ical examination 
was cssentialh' negative except for the hypoplastic uterus. Kepeated uterotubal in.'-ufflations 
indicated uterotubal spasm. During one insufflation performed about two week*- after a 
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menstrual period, the curve M’as essentially normal and the tubes were definitely patent. 
Coitus was advised for that and the next day, and gestation ensued the following month 
(Fig. 4). 

E. E., a patient with secondary sterility, showed evidence of strictured but partially 
patent tubes at insufflation, Dec. 9, 1929, when tlie pressure rose to 200 mm. Hg in a some- 
what paraboloid curve with a tendency to drop slowly. On repeated insufflation on the same 
date, pressure rose to 192 mm. Hg with a sharp drop to 38 mm. Hg, without any audible 
external regurgitation from the cervix. She had a subphrenic pneumoperitoneum and shoulder 
pains. The patient became pregnant the same month and had a missed abortion six months 
later. A second insufflation, done Dec. 12, 1930, showed tubal patency at low pressure levels 
until atypical fluctuations. 



Fig. 4. — Tubograpli, Jan. 19, 1932, in case of uterotubal spasm. 


The discrepancy in the percentage of successful results obtained by various 
observers is probably due in general to differences in the cases selected for in- 
sufflation, to the possible variations in technique, and to the follow-up of their 
patients. 

To the results already mentioned may be added those of Pribram, si Kaboth,32 Samuel, ss 
and SelUieimsi who have concluded that, though the statistical incidence of pregnancy follow- 
ing insufflation cannot be estimated with precision, the metliod lias a value which makes it 
indispensable in the treatment of sterility. It is not unreasonable to suppose that if the 
exact outcome of all patients insufflated were knoun, the sum total of pregnancies W9uld 
bo greater than the reports indicate. 
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Proof of Therapeutic Efficacy. — If one judges results according to tlic rigid 
demands of the criteria for a tlierapeutic result, we have 26 eases which have 
tulfilled all the requirements. Those 26 cilscs were women who became preg- 
nant within one month following tliis procedure. They were over 30 years of 
age, were sleiale for a pei-iod of over five years, took no contraceptive ])rccaution.s 
tor at least one year, and resorted to no other treatment than insufTlation. Ex- 
cluding mo.st of the other ease.s, there remain 66 in wJiom a therapeutic action on 
the part, of insufliation is suggested because pregnancy followed upon impiove- 
ment in the tubal status as a result of repeated insufilations. 

In e.slimating thcra])eutie re.sults oi* etiologic factoi-s, the possibility of 
ciianee or a<‘cidcnt, which must always be taken into account, was seriously con- 
sidered. In smaller .series than the present, chance may have undoubtedly 
played a large part as it. most pi-obably has in a number of my own cases. Ulti- 
mate results will naturally vary within certain limits, depending upon .special 
groups of sterility cases and upon the thoroughness with which treatment is 
carried out. The iveight of evidence, all factors considered, points in the larger 
series of eventuating pregnancies to the fact that, by relieving tubal obstruction, 
uterotubal insufflation exerts a tiierapeutie influence in female .sterility. 
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S WEAT gland tiimoi*s have been observed in various parts of the body, perhaps 
most often in the breast. They are rare, however, and there appears to he 
no crystallization of opinion among pathologists as to tlie interpretation of in- 
dividual eases, or as to the histogenetic problems involved in this tumor group. 
A glance through any of our modern textbooks on pathology reveals that only 
a perfunctory and unsatisfying paragraph or two is likely to be devoted to the 
subject of sweat gland tumors. 

The first instance of a tumor for which a sweat gland origin was assumed appears to have 
been that of Petersoni in 1893, the growth involving the skin over the sternal area, al- 
though in the case of a small bone tumor reported by Thierfelderz as far back as 1870 a 
sweat gland origin was at least suspected. Since both these tumors are reported to have 
contained skin elements, such as hair and sebaceous material, a sweat gland origin seems 
far less likely than that they were of dermoid nature. These cases, as well as many others, 
are reviewed by Picks in ids important contribution of 1904, to which frequent reference 
will be made in this paper. This author concluded that among the early cases in which a 
sweat gland origin was assumed only four appeared to be unquestioned. These were the 
tumors reported by Peterson^ in 1892 (not the one alluded to above), Bartels in 1900, 
Perthess in 1903, and Schickele" in 1902. 

The case of Schickele is of especial pertinence as regards the immediate 
subject of the present paper, because it is the only one of the above-mentioned 
group of four in which the tumor involved the vulva. Schickele ’s otvn inter- 
pretation of the growth was that it was of mesonephric origin, but a review of 
his report leaves no doubt as to the correctness of Pick’s conclusion that the 
tumor belongs to the sweat gland group. To the four previously reported eases 
of genuine sweat gland tumors. Pick adds three of his oivn, in one of which 
the tumor was multiple. In all of these the lesions were located in the vulva. 

As regards the sweat gland tumors of the vulva, there can be no doubt 
that these tumors were encountered long before any of the observations re- 
ported above, though the real nature of the lesion was either not suspected or 
at least not established. For example, it is quite certain that a vulvar tumor 
reported by Werth® as far back as 1878 was of this type, while in the tumor of 
the labium majus reported by Braun® in 1892 a sweat gland origin was actually 
suggested by the author, although this ease was not in Pick’s group of 
authentic early eases. Again, a very typical ease is desci’ibed by Gebhard^® in 
his PatliologiscliG Anatomie des Weihlichen Sexualorgane (1899), but the author 
expressed himself as totally at a loss as to its origin. 

Pick’s exhaustive paper established beyond doubt the sweat gland origin 
of certain vulvar lesions, and it included also an accurate description of the 
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hislological cliaTacIcrislic.s of! t1ie.sc "rowllis. In In's de.scription Pick ro- 
jieatcclly slre.ssed the double layer of cells pre.sent in some sweat glands, and 
also in the acini of these tumors. ^\gain, he called attention to the layer of 
^'ectodermal muscle cells'' seen between the ejiithelium and the niembrana 
propria of certain sweat glands, and also in every one of the vulvar tumors 
described by Pick. This myoepithelial layer had been described by von 
Koclliker^’^ as far back as 1889. ITe mentioned, however, that not all of the 
sweat glands show these elements, and he rpioles KabP* as staling that certain 
sweat glands in the axillary and .scali) areas .show three or even four layers of 
epithelial cells. ^Moreover, he calls atl<‘n1ion to the fact that Perthes in the 
description of his case noted that secret ojw ])roducls. not mei’cly degenerative, 
were found in some gland lumina. 

Types of Hm'cm! (Hnvds . — Tliese facts are noted sim))ly because they indi- 
cate a growing realization of the fact that sweat glaiids are not all alike histo- 
logically, and probably not end)ryologica11y oi- functionally as well. The .sweat 
glands were first described by Pnrkiti.je in 1838, the sebaceous glands by Bich- 
horn .some years earlier, in 1826. Even at the present day. it is quite certain 
that the prevalent concept of the .skin glands is that they are quite sharply 
divisible into the.se two groups, the acinous .sebaceous glands secreting the char- 
acteristic sebaceous material and the tubular sweat glands the watery .sweat. 
This, hoAvever, is not the case, for all .sorts of intergrades have been noted, both 
histological and functional. In 1879 Oraff’"* .showed that the secretion of cer- 
tain of the tubular glands contains fatty material, while Kaiivier’^ de.scribed 
the presence of desquamated gland cells in the secretion of certain glands. A 
thorough review of these and many other similar observations is given by 
Hoepke,’-''’ to whose article the interested reader may be referred. 

On the basis of .such observations, we can no longer think of the .sweat 
glands as having a stereotyped structure or function, and they can now be sub- 
divided into several varieties. Various gi-ouj)i7igs were de.scribed by the early 
workers in this field, .such as Schiefferdecker’''’ and Schaelfei*.*' However, the 
simplest and most serviceable subdivision would appear to be into three 
group.s, as given by IMaximoff.’'* Those in which the epithelial gland cells 
reinain intact during the secretory process are de.signated as meroerine glands. 
Those in which the secretion includes extruded portions of the eytopla.sm of 
the cells are spoken of as the apocrine glands, and their di.sti'ibution appears 
to be limited to certain areas of the body. These include the axillae, the nipple 
area, the mons pubis, the abdominal walls, the groin.s, the labia majora. and 
the perineum (Hoepke). They are always associated with hair follicles. This 
is of interest, .since the sebaceous gland.s, perhaps more traditionally associated 
with the hair follicles, are also -found in hair-free regions of the body, such as 
the labia minora, the glans and prepuce, the oral cavity and lips (Hoepke). 

A third group of glands is the holocrine, in which the lining epithelial 
cells degenerate completely and make up the gland secretion, as in the case of 
the sebaceous and mammary glands. None of the ordinaiy .sweat glands of 
the body, however, are of this type. 
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From Avlvat has already been said, as ■well as from other observations 'which 
could be adduced, there is ample ;iuslification for the statement, previously 
made, that all sorts of histological and functioiial gradations are to be noted 
in the sweat glands, and the question arises as to whether any of these varieties 
is more prone to neoplastic growth than others. 

We know of no data on this point as a])plicd to sweat gland tumors of 
other parts of the body, but as regards the vulva there is some evidence to 
indicate that it is the apocrine group of glands which are most likely to give 
origin to the sweat gland tumors of this region. With some reported eases the 
assumption of .such an origin seems .iustified, with others not so clear, and it 
is probable that the assumption of an apocrine gland origin for practically all 
these tumors has been ovei'aceentnated. It was ai)parently ^McDonald*” who 
sugge.stcd this explanation, and it undoubtedly applies to some eases. How- 
ever, the .structure of ditferent sweat gland tumors of the vulva shows con- 
siderable variation, and the classieal_ original paper of Pick took cognizance 
of these variations in structure. 

Types of Benign Biveai Glan^ Tumors . — Pick set foifh also a nomenclature 
based on variations in histogenesis. Tie applied the designation of hidradenoma 
to those tumors which arise from mature sweat glands, and that of adenoma 
hidradenoides to those which arise from immature or undifferentiated sweat 
glands, or from the .surface epithelium itself. Tlie latter concept is in line with 
the view of Ivrompecher-” that the basal cells of the skin epithelium may give 
rise to either sebaceous or sweat gland tumor.s. although not all dermatological 
pathologists accept this view. Pick de.scribed also a third variety character- 
ized by marked papilliferous tendencies, and to this he applies the designation 
of hidrocyst adenoma papilliferum. IMoreoA'cr. i^feyer-^ has called attention to 
the fact that in some vulvar lesions one deals merely with adenoma-like pro- 
liferations of the sweat glands rather than with genuine adenoma. Our Case 
11 appears to belong to this category. 

All these subdivisions are confusing. In some tumors the histological 
study Avill probably justify one or other of the designations mentioned above, 
but in others there is sure to be uncertainty on this point. It is probable that 
the average gynecologic pathologist will prefer to include all genuine sweat 
gland adenomas, regardless of precise mechanisms of histogenesis, as hidrade- 
noma. There would seem to be no objection to this, since the term hidradenoma 
is a fairly inclusive one, embracing all adenomatous tumors of sweat gland 
origin. 

Similar uncertainty must often exist as to whether or not the tumor arises 
from apocrine glands. Circumstantial but not conclusive evidence may be 
furnished by the presence of apocrine glands adjoining the lesion. However, 
it ifj not always easj'' for the gynecologic pathologist, inexperienced as he is 
likely to be in these dermatological niceties, to differentiate the apocrine from 
the meroerine glands, especially since intermediary histological types exist. 
The former are apt to be somewhat larger and less tortiious, the myoepi- 
thelial layer is apt to be more highly developed, and the epithelial cells may 
show the protrusions which precede the cytoplasmic extrusion, while cast-off 
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Flp. 1. — AT'ocrlnc Rliirifl “t'nd" from axilla of porllla. Xoto, oi'pof'lally near the center, 
tlio rather ptreaJcy appearance proAuceA by tancentlal «fction tlirouffli the myoepithelial layer. 
(Courtesy of Dr, tV, T. Straubs, Carneme Institute of Dmbrj'oloj.'j-.) 



FfP 2. A .sweat-gland tumor from the .scalp, showing the double epithelial layer so often 

found In sweat gland tumors. The pale tuft-like appearance of the epithelium, seen especially 
in the upper portion of the section, suggests an apocrine origin. 
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cytoplasmic and at times nuclear material may be found within the lumina. 
The epithelial layer has a tendency to draw away from the basement mem- 
brane. There are other differences which have been described, but the dis- 
tinction is not always easy. Dr. Win. T. Strauss of the Carnegie Institute tells 
us that, in primates like the gorilla, large collections of apocrine glands, or 
apocrine “pads” occur in the axilla as well as in certain other areas. (Pigs. 
1 and 2.) 

Clinical Characteristics . — Hidradenoma of the vulva has been noted at vari- 
ous age periods, but not, so far as we Imow, in veiy young individuals. The 



PiS'._ 3. — Case 1. (Gyn. Path. 2863.) A small vulvar nodule in the fold between the left 
labium minus and majus, in a patient of 40 years. The section is a poor one, dating from Die 
early days of the laboratory (Oct. 13, 1898). 



Pig. 4 — Case 2. (Gyn. Path. 10525.) A nodule from the right labium majus, showing 
a typical intracystic papillarj" structure. The glands in the wall appear to be of merocrine 
lather than apocrine tjTie. 
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youngest patient in oui- series was 28 years, Ihe oldest 67 years. The most 
common location ot the lesion is on the labia majora, and next most common in 
the paralabial skin or pei-ineum. Jn a few case.s, as in one of our own, one 
of Schickel e, and one of Eichenbci-g,-- the growth has been situated on the 



Fig. 5. — Case ?,. (Gyn. Path. 12177.) A amall, wall-fincapsiilateO nodule from the 
labium minus of a patient of C7 years. Its diameter was 1 cm. Jlost of the gland.s suggest 
the apocrine type, llemovod Incidentally to pl.-isUc operation. (Private i)atient of Dr. Emil 
Novak.) 



Fig. G. Case 4. (Gyn. P-ath. l-loGS.) The tumor formed a .small nodule in the right 

habium maju.s. The patient, age .36, was pregnant at 3 month.s. Because of apprehensiveness 
as to possible malignancy, the right inguinal glands were excised, but no metastasis founu, 
and the patient remained well. (Private patient of Dr. E. H. Richardson.) 
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labium minus. This is of interest since many histologists believe that sweat 
glands are not normally found in the lesser labia. This may be true of the 
ordinary sweat glands, but one cannot be so sure as to glaiids of the apocrine 
type, which are rather closely related to sebaceous glands, of which there are 
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Fie. 8. — Case G. (Gvn. Path. 47180.) A nodule the size of a cherrj' in left labium minus, 
lesembline a fibroma, but with rather reddish hue to the overlying skin. The patient was 55 
iears of age. The picture in this case is that of a loosely adenomatous growth, M*ith super- 
ncial ulceration of the overiving skin. (Private patient of Dr. Emil Novak.) 









648 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 



Fig. 9. — Cafec 7. (Oyn. Patli. niO.'iS.) A nodulo IV 2 cm. in diameter in left labium 
rnajus. Patient tvas 37 yoar.<? of age. Note the stratiflc-atlon of tlie epithelium Just below 
the skin. (Private jiatlont of Dr. Emil Novak.) 



10. — Case S. (Gyn. Path. 54045.) A small vulvar nodule from a patient of 39 
years. The glands in the vicinity of the nodule are not of apocrine type. (Private patient of 
Dr. Leo Erady.) 
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Fig. 11. — Case 9. (Gyn. Path. 56523.) A small cystic nodule in labium majus, from 
a patient of 28 years. Just above the hidradenoma can be seen a large dilated apocrine gland. 
(Private patient of Dr. H. S. Everett.) 


Fig. 12.- 


•Lower-power of another section from Case 9, showing the extrusion of the papillary 
growtli through Uie skin defect. 
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Kig. 13. — Capf- 10. (Oyn. Patli. 58078.) A .<imall. .suhcutaneoii.M vulvar nodule 5n a 
patient of 52 year.'!. Tlic adjacent plandB do not appear to be of .apocrine tj7)e. (Private 
patient of Dr. D. Tt. IVliarton.) 



Fig-. 14 . — Case 11. (Gyn. Path. 609 43.) A nodule appearing- clinically like a sn^U 
fibroma In a patient of 46 years. The .structure is not like that of a typical 
suggesting simply a hyporpla.stic increa.se of apocrine glands. Since It formed a definite neo- 
plastic nodule, the case has been included as a benign .sweat gland tumor. (Private patient 
of Dr. Leo Brady.) 
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Fig. 15. — Case 12. (Gyn. Patli. 66068.) A small reddish nodule on the left labium 
minus, in a patient of 61 years. Pressure over nodule caused exudate of pulpy, reddish- 
brown material. The section shows the intracystic papillary pattern seen in many hidrade- 
nomas. and also the extrusion of papillary juaterial througli the .skin opening, (Private 
patient of Dr. Emil Novak.) 



Fig. 16. — Case 13. (Gyn. Path. 62373.) A small rounded sessile nodule 1 cm. in diam- 
w vestibule, 1 cm. ‘to right of midline and cm. posterior to the glans clitoridis. 

other hidradenoma has been reported as situated in the vestibular area. The patient was 
years of age. (Private patient of Dr. Emil Novak.) 
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enormous numbers in the labia minora. There appeai-.s to be no precise knowl- 
edge on this point, and perhaps the sweat glands from which hidradenoma de- 
velops in this region are to be interpreted as alierrant or misplaced. 

In our most recent case, observed in a private patient of the senior author, 
the location of the tumor was in the anterior position of tlie vestibule, about 
1 cm. to the right, and cm. anterior to tiie glans clitoridis. So far as wc 
know, no other hidradenoma has been observed in this region, and yet it was 
quite typical, as can be seen from Fig, 36. Clinically, it pi-esented as a raised, 
sessile, rounded nodule, 3 cm. in diameter, with a liny abrasion-like reddish 
area at its summit, so that a presumptive diagnosis of hidradenoma was made 
before excision of the nodule. 



Fig-. 17. — Case 14. (Gyn. Path. C2C62.) A nodule 2 cm. in (liametcr, slightly elevated, 
in pernieal body just behind right labium maju.s (see Fig. 18), (Priv.ate patient of Dr. K. «. 
Te Linde.) 

It is of interest to note that all of our fifteen cases of hidradenoma oc- 
curred in white patients, and not a .single one in Negro women, in .sqiite of the 
fact that .such a large proportion of our clinic patients are Negroes. This is 
all the more surprising since Homma-” has shomi that the apocrine glands, 
which have been thought to be the common source of hidradenomas, are three 
times as numerous in Negroes as in whites. 

The gross appearance of the lesion varies. It is always small, rarely 
reaching a size larger than that of a cherry, and usually not over 1 cm. in 
diameter. It may present as a small, firm, subcutaneous nodule, like a small 
skin fibroma, covered bj’’ intact .skin. In other cases it is soft, resembling a 
small sebaceous cyst, for which it is commonly mistaken. Not infrequently 
there is a small superficial granular area on the surface. If pressure is made 
on the small nodule, one is apt to be surprised 63 ^ the fact that, instead of a 
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tjTpical sebaceous exudate, the material expressed is reddish-brown and pulpy. 
This should at once suggest the real nature of the lesion. There is no pain, and 
often no tenderness or soreness, especially when the skin surface is intact, and 
the nodule is ordiiiarily quite movable. In a considerable number of cases the 
patient herself has not noticed the nodule, its removal being incidental to 
vaginal operative procedures. 



tig. 18. Gross appearance in Case 14. (Kindness of Dr. R. "W. Te Linde, from forthcoming 

book on Operative Gynecology.') 

Microscopic Characteristics . — There is considerable variation in the micro- 
scopic appearance of these hidradenomas, as might be inferred from what has 
already been said. In the most common variety, the pattern is of intricate 
adenomatous type, some of the glands being small and closely packed, others 
large and cystic. The epithelium in many, but not by any means all of the 
glands, shows an inner short columnar or cuboidal layer, and beneath this a 
layer of the rather closely packed small dark nuclei of the myoepithelium. 
The latter, however, is frequently absent. 

On the other hand, there is a frequent tendency to proliferation and 
stratification of the epithelium, so that some of the smaller lumina may be com- 
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pletely lilled. Even palclies of ])aveniciit e])itlieliuin may be seen, not niilikc 
the squamous plaques seen in cervical epidermidizalion, and Schiffiriann-^ 
described small epithelial pearls which he thought might indicate malignancy. 
These epithelial proliferative changes might well in other locations lead to this 
suspicion, Imt tlicy arc much less significant in these sweat gland tumors which 
are essentially noianal in aiipcai’anec, and these may be of eitlier the merocrine or 
apocrine types. Jn a number of our cnvn cases, collections of essentially nor- 
mal glands, often clearly of a])ocrine variety, are seen side by side wdth areas 
of involved tubular pattci-n in which the sharply defined epithelium is strik- 
ingly different from the rather large pale cells, with small nuclei, which line 
the apocrine glands. It seems a fair a.ssumption that such tumors are not of 
apocrine gland origin, but, on the other hand, .such pictures Avould .suggest also 
that the epithelium of the tumor may undergo a considerable degree of tran.s- 
formation or dedifferential ion. In other lumms the original apocrine epithelial 
characteristics seem to be retained, so that even in areas where there has been 
much proliferation, the tufts of epithelium often produced may be composed 
of the large, pale, and perhaps indi.stinetly marked epithelial cells suggestive 
of apocrine hi.stogencsis. 



Fig. 19. — Case 15. (Gyn. Path. G29C0.) A small, recldi.sli-purpio growth from the left 
labium, just anterior to the position of Bartholin's gland. Patient was 47 years of age. 
(Private patient of Dr. Leo Brady.) 

In other tumors the tubules are small and narrow, arranged in a zigzag 
fashion, and all lined by low, sharply differentiated epithelium, with perhaps 
sweat glands of the ordinary nonapocrinc variety in the vicinity. In such 
cases it ivould seem farfetched and probably incorrect to invoke an apocrine 
gland origin. We cannot insi.st on any of these finer distinctions, but it does 
seem to us that the available evidence does not .justify the a.ssumption that 
hidradenoma is always of apocrine gland origin. 
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Fie. 21 Case 17 fGvn Path. 33613.) Another apparently primarv and highly un- 

differentiated adenocarcinoma of vulva, presenting as a large, indurated, ulcerative lesion ^ of 
the posterior part of tlie left labium majus, in a patient ^ 4 1 Jears. A radical opemtion 
was done, but the patient died one year after operation. Here again a sweat gland origin 
is possible, but not by any means certain. 
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The Quedion of Malignnncy . — From \v]iai lias been said as to the micro- 
scopic pictures preseuled by tliese sweat gland lumoi's, it is easy to sec how they 
cau be readily mistaken for adenocarcinomas. This would apply especially 
to the highly papilliferous variety. Such an eri’or in diagnosis would be natu- 
ral’ enough if one did not know the source of the lesion. For example, Asch- 
heim^® mentions a case in which he examined sections of what he thought was 
a biopsied cervix, and in which he made a diagnosis of adenocarcinoma. He 
learned later that the lesion was from the vulva, and revised his diagnosis to 
that of benign hidradenoma. He agrees that hidradenoma is to be looked upon 
as benign, and expresses doubt as to the supposed malignancy in the case of 
Huge, which will be mentioned in the next ])aragraph. 

Throughout the entire literature of the subject there is con.stant emphasis 
on the absence of any suggestion of clinical malignancy, and also constant 
reference to one or more of four cases in the literature which have been re- 
ported as malignant. AVc have carefully reviewed the original reports of these 
four eases, and conclude that in only one of them does there seem to be valid 
evidence for the assumption of malignancy. The tir.st of this group was 
repoi’ted by Huge-® in 1905 under the de.signation of “Schweissdriisenkarzin- 
oma.” The hi.stoIogical description aTid the illustrations dejnet a tumor 
identical 'svith all the other benign hidradenomas which have been reported, 
and there is nothing in the report to suggest clinical malignancy of the lesion 
which was cured by simple excision. 

The sweat gland epithelium appeal's to be prone to tin's rather pleomorphic 
proliferative activity. j\Iitoses, on the other hand, are seen only infrequently. 

Even in cases in which the pattern is highly pseudomalignant, one not 
infrequently finds areas of sweat glands. 

The second case which has been quoted by various authors as possibly 
malignant is that of Schiffmann,-^ in 1920. This likewise was a clinically benign 
nodule of the labium raajus observed in a patient 40 years of age, and treated 
by simple excision. In the microscopic description Schiffmann mentioned that 
in addition to the usual features a number of small epithelial pearls were seen 
in certain areas, although otherwise the tumor was typical enough. He rather 
naively suggests that the term adenoma malignum might be applied to lesions 
in which the pathologist is in doubt as to whether they are benign or mab’g- 
nant. He compromises by calling his tumor an adenoeaneroid. However, it 
was clinically benign and resembles many of the other clinically benign cases 
reported except for the so-called pearls. The latter, however, are not to be con- 
sidered as suggesting malignancy, for reasons which have been already dis- 
cussed. 

Another case sometimes quoted is that of Burg-' (1930), but a reading of 
his paper shows that he considered it to be clearly benign, classifying it as 
adenoma hidradenoides. For that matter he expressed doubt as to the sup- 
posed histological malignancy of the eases of Huge and Schiffmann. So far as 
we can see, the only reason that some authors have included this case in the 
supposedly malignant group is Burg’s remark that the material expressed 
from the nodule before excision had led him to suspect possible malignancy. 
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Finally, reference must be made to the paper of Eiclienberg^^ (1934), from 
material studied in the laboratory of Robert Meyer. Twelve cases of typical 
hidradenoma were reported, all cured by excision. In one of these, a small 
local recurrence was noted, requiring further excision, but this Eichenberg 
himself says was obviously due to the incompleteness of the first excision. 

In the course of his paper, however, Eichenberg mentions another case of 
vulvar tumor, also thought to be definitely of sweat gland origin, in which the 
histological picture was quite different. Unfortunately, there are no illustra- 
tions of the microscopic appearance, but the author emphasizes the extreme 
degree of epithelial proliferation and the invasion of surrounding tissue by 
cell columns and tubules. Meyer interpreted this tumor as an adenocarcinoma 
arising secondarily in a hidradenoma. As to its clinical malignancy, there is 
bttle doubt. It was described as an almond-sized nodule in the left labium 
majus, which was widely extirpated with the growth, together with the left 
inguinal glands, which showed definite metastasis. There had been no recur- 
rence two years after operation. 

It udll thus be seen that only a single case in the literature can be properly 
considered as malignant from a clinical standpoint. It is surprising therefore 
that Polsome,*® so recently as 1940, stated that 27 per cent of eases were 
locally invasive and presumably malignant, and we cannot imagine the basis 
for this statement. 

Even more unfortunate is the fact that in a very recent report, that of 
McDonald, Lovelady and Waugh,^® a large group of vulvar sweat gland tumors 
is reported under the designation of adenocarcinoma of the vulva. Thirty of 
these, on the basis of the clinical and histological description and the accom- 
panying illustrations, belong to the benign hidradenoma group. The other 
two appear to be malignant tumors of unknomi histogenesis, nothing in the 
descriptions suggesting that they are of sweat gland origin, although this 
possibility cannot be ruled oiit. With reference to the larger group of thirty 
sweat gland tumors, the authors emphasize their clinically benign nature, 
stating that in every instance simple excision effected cure. In other words 
their designation of the tumors as papillary adenocarcinomas was based en- 
tirely upon their interpretation of the local histology. 

Granting the superficial resemblance of some hidradenomas to adeno- 
carcinoma, the illustrations accompanying this paper leave no doubt as to the 
hidradenomatous nature of the depicted lesions and would not seem to justify 
even a histological diagnosis of adenocarcinoma, if one is familiar with the fre- 
quent stratification and the frequent papilliferous ingrowths which charac- 
terize clinically benign tumors of sweat glands in this region. The term adeno- 
carcinoma certainly conveys the idea of clinical malignancy, and it would seem 
incredible, if the tumors were really adenocarcinomas, that clinical malignancy 
and metastasis wmuld not have been observed in at least some of this rather 
large group of cases. This is especially true in view of the strong propensity 
of vulvar carcinoma in general to metastasize rather early in its course. In 
View of these facts, we believe that a disservice has been done by these authors 
m thus flat-footedly designating these tumors as adenocarcinomas. 
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Tliis is not to say lhat genuine aclenocnrcinoina cannot have a sweat gland 
origin, as would seem to be altestcd by the case of Eichenberg/- described 
above. Even in the latter, the histological picture differs from that of the 
papilliferous but clinically benign hidradenomas only in degree. Epithelial 
I)rolifci-ation even in the latter may be pi-onouneed and plaques of liorny 
epithelium may be seen, producing inctures which, in other organs like the 
uterus or ovary, would incline one to the diagnosis of malignancy. 

The in-aetical lesson, on the basis of all pa.st experience with the.se A’ulvar 
growths, is lhat .such histological features often characterize entirely benign 
le.sions of sweat gland origin, but that, in spite of this fact, one .should not 
treat these growths loo lightly. AYhen they are small and slow growing or 
quiescent, as practically all reported cases have been, simple but complete 
excision suffices to effect cure. It is always advisable, hoAvever, e.spec5ally in 
the case of lesions showing a high degree of epithelial proliferation and a 
marhedly papilliferous pattern, to keep the patients \indor observation. This 
.seems like a wise precaution in spite of the fact that in only one ca.se in the 
literature has malignancy appeared to develop in a hidradenoma. Even this 
assumi)tion may not be eon-ect, as the tumor may have been definitely malig- 
nant from the beginning. In other words, the sweat glands may be the seat 
of origin of adenocarcinoma .iust as they may be of the benign hidradenoma, 
and not necessarily with the intermediation of the latter. 

Possible Siveai Gland Orujin of Some Prmary Vnlvar Adenocarcinomas . — 
Primary aclenoearcinoma of the vulva is exceedingly rare, and when it does 
occur, one can usually do little more than speculate as to its origin. From 
this statement we can perhaps except carcinoma of Bartholin’s gland, as the 
location of the ti\mor in such cases will u.sually be helpful in indicating its 
source. Other possible sources Avould be ve.stigial mesonephric (Wolffian) 
strxictnres, vulvar endometriosis, and aberrant breast tissue, of which a num- 
ber of cases have been reported. In addition to these, one must also think of 
the possibility of sAveat gland origin. We have observed tAvo instances of 
primary adenocarcinoma in Avhich a SAveat gland origin Avas thought to be 
probable, but certainly not established beyond doubt (Figs. 20 and 21). Other 
eases of this “probable” type have been reported by IMcDonald and his co- 
Avorkers,^® but the fact remains that this is still a rather vaguely defined entity. 

Instead of giving detailed rei>orts of the fifteen cases of hidradenoma 
AAdrich Ave have observed, the essential data are included in the self-explanatory 
legends of the photomicrographs of each of these tumors. We may simply add 
that all these tumors Avere treated l)y simple excision, and no recurrence Avas 
noted in any case. 

Summary 

The SAveat gland tumors of the vulva constitute a relatively rare but 
highly interesting group. Clinically they present as small and innocent-looking 
groAvths on or near the vAilva, but to one not familiar Avith their histological ap- 
pearance the microscopic picture is apt to be rather startling, and perhaps to lead 
to the diagnosis of adenocarcinoma. HoAvever, in only one ease in the litera- 
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lure, lliat of Eichenberg, has tliere been apparently unimpeachable evidence of 
malignant change, both clinical and microscopic. All other cases, including 
the fifteen eases reported herewith, have been clinically benign and all have 
been cured by simple excision. 

Granted that the characteristic microscopic picture of these growths might 
well in other tissues lead to the diagnosis of adenocarcinoma, there would seem 
to be no justification for applying the term adenocarcinoma to these notori- 
ously benign sweat gland tumors. It is entirely possible, and perhaps even 
probable, that some instances of the rare primary adenocarcinoma of the vulva 
may be of sweat gland origin, as in the two eases of this group we have in- 
cluded in this paper. Such an origin, however, is difficult to establish. The 
histogeuesis of these sweat gland tumors has been thoroughly discussed in our 
paper, and the suggestion made that the apocrine gland derivation of these 
growths has probably been overaccentuated, though our knowledge on this 
point is still very incomplete. The clinical and microscopic characteristics of 
hidradenoma have likewise been rather fully discussed in the paper. 
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TEN YEARS OF CESAREAN SECTION AT THE BOSTON 
' LYING-IN HOSPITAL- 

l^'mCDEKICK C. luVING, IVl.D., BoSTOX, ]\L\S.S, 

(From the Deportment of Ohatctrics, Harvard ’Mcdic.nl School, and the Boston Lying-in 

Hospital ) 

T his repoil covers the 1,887 consecutive cesarean sections pei'fomed at the 
Boston Lying-In Hospital dunng the ten years fi-oin 1934 to 1943 inelusi\-c. 
One thousand ninety- four, or 58 per cent of these operations, were on patients 
admitted to tlie puiilic wards; 793, or 42 per cent, were on private patients. All 
public ward patients are on the teaching .service of Harvard Hedical School, 
and those delivered by cesarean section were operated on by the vi.siting 
obstetricians, the resident ob.stetrieians, and the house-oflicei’s ; such patients 
are under the direction of the chief of staff of the hospital, and the policies 
governing their treatment are detemiined by him in consultation with the other 
members of the visiting staff. Operations on the private patients are performed 
by the visiting staff and by the court o.sy staff, which consi.sts of selected graduates 
of the Boston Lying-In Hospital. !^olicias governing the treatment of private 
patients are left largely to the individual ob.stetricians. 

Fig. 1 compares the results obtained during this ten-year period Arith 
cesarean section after viability and with methods of pelvic delivery in the case 
of the public ward patients only, who were selected because their records were 
readily available. This chart shows: (1) Normal delivery was fifteen time.s 
safer for the mother than cesarean section and over two and one-half times 
safer for the infant. (2) Low forceps were seven and one-half times safer for 
the mother than cesarean section and just as safe for the infant as normal de- 
livery. (3) Other things being equal, ce.sarean section is not a substitute for 
either low-forceps or normal delivery. (4) On the other hand, midforceps was 
almost as dangerous for the mother as cesarean section and about eight times 
more dangerous for the infant. (5) Provided it is indicated, therefore, cesarean 
section compares favorably with midforceps as a method of delivery. 

In studying these 1,887 cesarean sections, four questions are raised: (1) 
Was this operation employed too frequentlj’’, i.e., was it substituted for either 
normal deliver^' or low forceps in cases where either of these simple methods of 
delivery might have been employed? (2) "Wliat wei’C the causes of maternal 
and fetal deaths in cesarean section? IMight some of these deaths been avoided, 
and if so, how? (3) How did the results with private and public patients com- 
pare? (4) How did they compare -with those reported in other series of similar 
magnitude? These questions may be an.swered by considering the following 
topics: (1) incidence; (2) the operators ; (3) indications; (4) .special diagnostic 

Read by invitation before the Cincinnati Academy of Medicine, Dec. 19, 1944. 
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and therapeutic measures; (5) morbidity; (6) fetal mortality; (7) maternal 
mortalit}’- ; (8) cesarean section as a method of delivery in certain complications 
of pregnancy and labor other than dystocia. 

MATERNAL 
MORTALITY 


DEAD 

CASES 

DELIVERY 

DEAD 

FETAL 

MORTALITY 


2.9 


7.9 


2^8 

F1&. 1. 

Incidence. — Fig. 2 shows the relative frequency with which cesarean section 
was employed during the ten years under study. It was performed relatively 
more than twice as often on private patients as on public ward patients. When 
this ten-year interval was divided into two periods of five years, each embracing 
approximatelj’^ the same number of cesareans — almost a thousand, it is evident 
that although the total frequency had not changed much the individual fre- 
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qiiencj:.Avas Jess during the last five yeai-s in both ])aTls of the liosjjilal. Com- 
parative percentages from other sources show an incidence of 6.1 per cent for 
the Cleveland fraternity Tlo.spilal,’ 5.5 per cent for the Chicago Lying-In Hos- 
pital,- 3.9 per cent for the flcthodist Epi.scopal JIo.si)ital of Bi'ooklyn,- 3.3 per 
cent for the State of frassachuselts,"* and 2.5 per cent for the City of Philadelphia 
in 194].'' The total incidence at the P>oston Lying-In Hospital during the ten- 
year period was 4.2 per cent., or one cesarean in every 24 deliveries; hut this 
freciuency was due to the relatively large ninnhcr of cesarean sections ])erformed 
on private patients, h^or the ten-year period, this was 6.7 per cent, or one in 
every 14 deliveries, a frequency highei' than was rcjmrted fi'oin a7iy of the sources 
quoted. Practically all the private patients were under the care of their 


INCIDENCE OF CESAREAN SECTION 
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obstetricians throughout pregnancy, and few were referred to them as con- 
sultants because of obstetric abnonnalities. On the other hand, a large number 
of the public ward patients were refeiTcd to the hospital from Boston and neigh- 
boring parts of New England because they suffered from complications, hio 
patient is refused admission. In .such a group one would expect a higher in- 
cidence of cesarean sections, but the rever.se pi'oved true. One cannot escape 
the suspicion, therefore, that a number of the private eases of cesarean section 
might have been delivered by simiile pelvic means if the aceouelieiu’s had pos- 
se.ssed a higher degree of patience. On the other hand, an incidence of 3.2 per 
cent, or 1 in 31, for the public ward cases is well in line with the frequencies 
quoted for other hospitals and is almost exactly the same as that for the State 
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of Massachusetts. Fig. 1 also indicates that there were relatively fewer cesarean 
seetions perfonned in both parts of the hospital during the last five years than 
in the first five years. The frequency among the private patients fell from 1 in 
12 to 1 in 16, and among the public ward patients from 1 in 29 to 1 in 33, al- 
though the total incidence in the hospital remained approximately 4.2 per cent. 

Fig. 3 shows that the classical cesarean section was performed in about half 
the public ward cases and in about three-fifths of the private eases. The lower 
segment operation Avas somcAvhat more popular on the public .side of the hospital, 
but the chief differences were in the cxtrapcritoneal tjT)e, which Avas increased 
three times, and in cesarean hysterectomy, Avhieh Avas one and one-half times 
more frequent. These differences reflected the greater number of complicated 
cases admitted to the public AA'ards. 



(1887) 

Fig. 5. 

Fig. 4 demonstrates that the Kroenig (longitudinal incision) operation was 
performed in about three-fourths of all cases of loAver segment operation, but 
that the preponderance Avas more marked on the public side than in the private 
Aving, Avhere tAvo-fifths of the operations AA-ere of the transverse, or Kerr, variety. 

Table I. Eei^atia'e Frequencv of Different Tates of Extraperitoneal 

Cesarean Sections 




1 

1 

SMITH 


ALL TYPES 

AVATERS 

LATZKO 

EXCLUSION 

TION 

NO. 

(NO.) (%) 

(xo.) (%) 1 

(NO.) (%) 

1 (NO.) (%) 


Public 101 40 39.6 38 37.6 14 13.9 9 8.9 

Private 23 19 82.6 2 8.7 0 00.0 2 8.7 


Total m 59 47.7 40 32.1 14 11.3 11 8.9 

Table I shoAA^s the relative frequency of the different types of extraperitoneal 
cesarean sections. 

Fig. 5 indicates that about three-fourths of the operations Avere elective. 
This proportion holds for both the public and private patients. 
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Table II. Frequency of Sterilization 


Total cesarean sections 

1,887 

Number sterilized 

460 

Per cent sterilized 

24.4 


Types of operations: 

(No.) 

(%) 

Irving 

414 

90.0 

Pomeroy 

39 

8.5 

Salpingectomy 

3* 

9.7 

Partial salpingectomy 

2 

0.4 

Defundation of uterus 

2 

0.4 


460 

100.0 


*One following an unsuccessful Pomeroy in the last pregnancy. 


Table II shows that approximately one-fourth of all cases (24.4 per cent), 
both public ward and private, were sterilized at the time of operation. Com- 
parable figures are those of 33.7 per cent for the City of Philadelphia in 1941, 
and 46.5 per cent for the Chicago Lying-in Hospital. Two patients who had 
been subjected to the Pomeroj’’ method of sterilization had become pregnant. 

OPERATORS. NUMBER OF INDIVIDUAL OPERATORS: I 7 7 




Fig. G. 

On the other hand, 413 patients, or 90 per cent of those sterilized, were operated 
on by Ir\dng''s method, Avhich, in brief, consists of division of the tubes about 
1% inches from their uterine ends and their implantation into the myometrium, 
where they are stitched in place. No failures have resulted from this operation. 
Although the Pomeroy or Madlener operation is easy, it is unsuccessful often 
enough so that the operator may atf^ord to spend a few more minutes perfonn- 
big an operation which offers the assurance of permanent sterility. 
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Taui.i; III. I?i;i>ATivi; J''nKQUKNOv ok Various 'J’yi'Ks ok A.vustiiksia 


ANESTHETIC 

PUBLIC 

(N-0.) (%) 

J'RIVATE 
(NO.) (%) 

(SO.) 

TOTAL 

(%) 

N,0-0,-Ethcr 

503 

40.0 

44.0 




•Spinal 

71 

O.a 

1.00 

24.0 



Open ether 

133 

12.2 

02 

7.8 



Local 

14.J 

13.2 

2.3 

3.2 

170 

9.0 

Cyclopropane 

103 

9.4 

38 

4.8 

141 

7.5 

Etlier-O. 

02 

5.7 

15 

1.9 

77 

4.1 

Vinethone 

02 

5.7 

1 


03 

3.3 

Pcntoth.'il 

14 

1.2 

11 

1.3 

2.3 

1.3 

Avertin 

1 


0 

0.8 

7 

0.4 

Total 

1,094 

100.0 

793 

100.0 

1,887 

100.0 


Table ITT li.sts ilie ane.s1 belies employed. Nitrou.s oxide, oxygen, and etber 
were used in half the ea.ses in the whole hosjiital. .Spinal anesthesia, employed in 
33.8 per cent, was the next most jiopular, but it was given over three and one- 
lialf times more often on tlie private than on the pnlilic side. A praetiearob.i'ee- 
tion to .spinal anesthesia in obstetrics is the frequency of postanestlietie head- 
aches. 

I^ig. 6 shows tliat the resident obstetricians perfonned over half the opera- 
tions on the public ward patients, and that in the entire hospital the vi,siting 
staff performed less than half. There were 177 different opera tea’s, and the 
largest number of cesarean sections performed b.y a single operator was 162. 

Indications . — The cesarean .sections may be divided into those performed 
before viabilitj' (151) which were done mostly for medical reasons, as dy.stoeia 
was not a problem, and tho.se after viabilit.v (1,736). Fourteen (9.3 per cent) 
of the operations befoi'e viabilil}' wei'c ior hemori’hage. Becau.se the medical 

Table IV. Ixbication.s kok Cesaisean Section- Bekore Viability (Abdomikal Therapeutic 

Abortio.v). Total, 151 Cases 


indication 

Kheumatic heart diFCase (Public 42, private 4) 
Hjqiertension (Public 22, priv.ate 2) 


Hemorrhage 

Placenta previa 5 

Premature .‘reparation placenta 0 

Eupture of uteru.*; I 

Threatened rupture of uterus 2 


N'USIBEP. 

46 

24 

14 


Pre-eclampsia 

Chronic nephritis 

Pulmonary tuberculo.sis 

Previous erythroblastotic infants 

Pyelitis or pj-eloncphritis 

Multiple sclero.sis 

Puerperal psychosis 

Epilepsy 


11 

9 

5 
7 

6 
4 
3 
3 


.Separation .symphj-sis pubis, progres.sive muscular dystrophy, and repeated 
fetal- abnormalities: 2 each 


Eh’eumatoid arthritis, otosclero.sis, renal tuberculosis, bilateral nephrolitlii- 
■ asis, surgical absence of one kidney, pblcbitis, .‘■alivation, Huntington’s 
chorea, Hodgkin’s disease, and chronic invalidism: 1 each ___ 


All these patients were sterilized except 12 f7.9 per cent) who were operated on for 
the following reasons: pre-eclampsia 5, premature separation of, the placenta 4, and placenta 


previa 3. 
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conditions Avliich led to these tlierapcutie abortions were sucli that future 
pregnancies were contraindicated, alb 'but 7.9 per cent were also sterilized. 
Those not sterilized were operated on for temporary reasons, such as pre- 
eclampsia and hemorrhage. The preponderance of operations on the public side 
for rheumatic heart disea.se and liyperlension .should be noted. (Table IV.) 



total 

(1736) 


Fie. 7. 


Pig. 7 shows the chief indications after viability. Seven-tenths of these 
operations were i:ierformed for dystocia; the rest for hemorrhage and miscel- 
laneous reasons. These ratios compare closely for botl) the public and the private 
side. 

Table V . Dystocia as ak Inbicatiox for Cesareak Section Ai'ter Viability (2S Weeks) ; 

1,242 OF 1,73G A'^iable Pregnancies 


INDICATION NUMBER 

Previous cesarean .section (Public 151, private 210) 301 

Cephalopelvic disproportion (Public 181, private 75) 250 

Contracted pelvis (Public 182, private 57) 23.9 

Uterine inertia 178 

Fetal distress 30 

Breech 29 

Gynecological repairs 27 

Prolapsed cord 21 

Fibroids 20 

Elderly primiparity 18 

Transverse 13 

Previous myomectomies 7 

Contraction ring 0 

Previous stillbirths 0 

Brow 5 


Bicornuate uterus, face, and compound: 3 each 
Congenital absence cervix: 2 

Double cervix, urethral diverticulum, vaginal constriction ring, ankylo- 
sis of hip, prolapse of arm, elephantiasis, fractured pelvis, and sarcoma 
of sacrum and ilium: 1 each 
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Table V deals with dystocia as an indication. A di.sproportionately large 
number of patients — 210, or over one-fourth of the private cases—were operated 
on because they had had previous cesarean sections; but only 151, or about one- 
eighth of the puldic ward cases, were operated on for the same rea.son. It ap- 
pears that a pelvic delivery after a cesarean section was a rarity on the private 
side. On the public side the requisites for a pelvic dcliveiy under such cireum- 
.stances are : the operation must have been done for a temporary indication such 
as placenta previa or a malpresentation, the convalescence must have been 
afebrile, the operation must have been perfoi-med by a competent surgeon, and 
the uterus must be explored after deliveiy for po.ssible rupture. Between 1930 
and 1941, 78 women with previous ee.sarean sections were delivered 118 times 
through the pelvis on the public side of the hospital without rupture of the scar 
occurring in a single case. Repeated cesarean sections were the chief indications 
for cesarean section in the entire hospital, comprising about one-fifth of all 
cases. Restriction of this indication would accompli.sh more than anj'thing else 
to reduce the number of ce.sarean sections, particularly on the private side. As- 
suming that the 151 cesareans for this indication on the public side represent 
a reasonable figure, a comparable number for the private side would have been 
109, or about half as many as were performed. As might be expected there were 
relatively more operations for cephalopelvic disproportion and contracted pelvis 
on the public side. 


Table VI. He.mokriiage as an Ikdicatiok for Cesareax Section After Viabiuty (28 

Weeks) ; 288 of 1,7.86 Viable Pregnancies 


INDICATION 

number 

Placenta previa 

202 

Premature separation of placenta 

7o 

Eupture of uterus 

10 

Placenta accreta 

1 


Table VI, representing hemorrhage as an indication, suggests that the 
majority of the cases of placenta pre^^a were delivered by ce.sarean section. On 
the other hand, most cases of premature separation of the placenta, particularly 
the type with internal hemorrhage — ablatio placentae — ^^vere delivered through 
the pelvis. 

Table VII. Other Indications for Cesarean Section After Viability (28 Weeks) ; 206 

of 1,736 Viable Pregnancies 


indication number 

Pre-eclamppia (Public 71, private 59) 130 

Kheumatic heart disease (Public 28 , private 7) 35 

HjTiertension 17 


Dermoid cyst, separation of symphy.sis, and for sterilization : 3 each 

Eclampsia, osteitis fibrosa cystica, chronic nephritis, and no indication 
given : 2 each 

Pyelitis, congenital heart disease, multiple mj-elomas, acute appendicitis, pre- 
vious sterility, previous postpartum hemorrhage, and postmaturity: 1 
each 
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Only 130 cesarean sections were performed for pre-eclampsia and these 
cases were proportionately divided between the two sides of the hospital. 
(Table VII.) There is a considerable preponderance of rheumatic heart disease 
on the public side of the hospital because many of these patients are referred 
by outside doctors. Only three patients were subjected to cesarean section so 
that they might be sterilized — all on the private side. The policy governing the 
public ward patients is opposed to cesarean section for this purpose, nor is it the 
custom of the hospital to perform sterilizations through a keyhole incision within 
the first twenty-four or forty-eight hours after pelvic delivery. (Table VIII.) 


Table VIII. Indications for Sterilization With Viable Pregnancies (Entire Hospital); 

321 OF 1,730 Cases (18.5 Per Cent) 



number 

PER CENT 


Previous cesareans 

213 

C6.4 


Gj'necologic operations 

29 

9.4 


Hj'pertension 

25 

7.8 


Eheuniatic heart disease 

24 

7.5 


ExcessiA’^e multiparit}' 

17 



Fibroids 


3 



Pulmonary tuberculosis 


2 



ilultiple sclerosis, osteitis fibrosa cystica, multiple myelomas, myesthesia' 


gi'avis, chronic nephritis, surgical 

absence one 

kidney, previous post- 


partum hemorrhage, separation symphysis pubis: 

1 each 



Table IX. Indications for Cesarean Hysterectomy 

INDICATION 

PUBLIC 

PRIA'ATE 

TOTAL 


Rupture of uterus 

10 

2 

12 


Postpartum hemorrhage 

1 

7 

8 


Intrapartum infection, actual or 

7 

0 

7 


suspected 





Placenta aecreta 

6 

1 

7 


Fibroids 

4 

3 

7 


Sterilization 

3* 

2 

0 


Total 

31 

15 

40 



*One for a previous Pomeroy sterilization that was unsuccessful. 


Table IX shows, as might be expected, that rupture of the uterus was more 
common on the public side. Postpartum hemorrhage following cesarean section 
sufficiently severe to necessitate removal of the uterus was seven times more 
common on the private side. This discrepancy is difficult to explain unless it be 
that hemorrhages were more effectively treated on the public than on the private 
side. On the other hand, hysterectomy for infection was more common on the 
public side. 

Special Diagnostic or Therapeutic Measures. — X-raj’s Avere taken on tAvo- 
thirds of the cases on the public side and tAvice as often as on the private side 
(Pig. 8). The.y Avere employed more often for pelvic measurements in dystocia 
cases on the public side, as Avell as for general diagnostic purposes, but less often 
for the detection of possible placenta premia. 

Since multiple pregnancy usually appears once in 87 cases, it occurred 
less often than usual (1 in 122) on the public side, and more often than usual 
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(1 in 54) on Ihe private side (Table X). X-rays were taken in 33.2 per cent 
of the cases of nniltiple pregnancy on the private side and 24.4 per cent on the 
public side. When twins or triplets are su.spected, a confinnatory x-ray is prac- 
tically the I’ule; hence it would aj)pcar that in over half the eases on both sides 
of tile hospital, the operator may have been surprised when he delivered twins 
at cesarean section. 

Tahlk X. MuLTiriA; I’kkoxaxcv 


INFANT.S 

(NO.) 


TKIPLETS (SETS) 
(NO.) (P.ATIO) 

MULTIPLE PP.EGNANCY 
(NO.) (P.ATIO) 


9 1:122 

0 0:0 

9 1:122 

Public 1,103 

15 1 :54 

1 1:810 

17 1:48 

Private 810 

— 

— 

— 

Total 1,913 

24 1 :80 

1 1:1,913 

20 1:74 

Taui.h XI. TnANsrusioNS 

NO. or CrSAKEANS patients tp.ansfused pep. ce.vt 

Public 

1,094 

95 

8.7 

Private 

793 

20 

2.5 

Total 

1.887 

115 

G.l 

Transfusions Avere 

performed three 

times more often i 

on the public side 

(Table XI). In the aa 

'hole lio.spital, patients undergoing cesarean section Avere 

transfused at the rate of one in eA-eiy 36. 

A relatively small number of patients 

required uterine packing (Table XII). 




Table XII. Utep.ine Ta.mpo.vade 



NO. OF CE.SAREANS NUJIBEP. PACKED 

PEP. CENT 

Public 

1,094 

19 

1.7 

Private 

793 

12 

1.5 

Total 

1,887 

31 

l.G 

Tabi.e XIII. Additional Opep.ations; 35 of 1,887 Cases (1.9 Pep. Ce.vt) 

OPEP.ATION 

NUMBEP. 

Myomectomy 


21 

Repair of 

' incisional hernia 


4 

Oophorectomy 


4 

Appendectomy 


3 

Unilateral salpingo-oophorectomy, ventral suspension, and 

e.vci.sion of 

adenomyoma : 

1 each 




Additional operations (Table XIII) Avere performed in about 2 per cent 
of the cases. The three appendectomies were performed on private eases. 

^lorlidity . — In determining morbidity the so-called international .standard 
Avas used: any convalescence AAdiich shoAA'ed a rise in temperature of 100.4° F. 
or more on any tAA'o sueces.siA’e days after the first day and before the eleventh, 
Avas considered febrile. Fig. 9 indicates that there Avas no appreciable difference 
in morbidity betAveen the classical and loAver segment operations, that the inci- 
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dence of morbidity was higlier in cesarean hysterectomy, but that it was about 
twice as liigh in the extraperitoneal operation as in tlie classical and lower segment 
operations. Morbidity was notably lower in the private eases: 16.5 per cent 
in the private and 24.5 per cent in the public oases. The total morbidity Avas 
21.1 per cent as compared with the usual hospital morbidity, Avhich runs beriveen 
31/2 and 5 per cent. The Chicago Lying-in Ilospital reports a morbidity of 43.8 
per cent, tbe Cleveland Maternity Hospital 45 per cent, the Methodist Episcopal 
Hospital 50.1 per cent, and the City of New Orleans® 61.3 per cent. The Boston 
Lying-In Hospital morbidity compares very favorably with all these ; in fact, it 
is difficult to understand why they are so high. It has never been the policy 
at the Boston Lying-In Hospital to carry out any kind of vaginal antisepsis 
before cesarean section, and the relatively low morbidity folloAving these 1,887 
operations justifies this policy. Eupture of the abdominal wound following 
cesarean section occurred once in 629 ca.ses and more often on the public side 
(Table XIV). There are no figures from other clinics avaihable for comparison. 
The skin preparation for cesarean section Avas the same throughout the ten years. 
It consists of a soap and Avater scrub and the application of alcohol, ether, and 
3l^ per cent tincture of iodine. Abdominal Avounds ai‘e closed in layers Avith 
chromic catgut and the skin AAuth silk. Stay sutures are seldom used. 


Table XIV, Eupture of Ai!r)o.MiKAL Wounds 


NO. 

OF CE.SAKEANS 

NO. OF RUPTURES 

P..\TIO 

Public 

1,0')4 

2 

1:547 

Private 

793 

1 

1:793 

Total 

1,887 

3 

1:029 

Table XA’’. Fetal Mortality 


PUBLIC 

PRIVATE 

TOTAL 

Total infants born 

1,103^ 

8101 

1,913 

Nonviable infants 

112 

42 

154 

Arable infants 

991 (89.8%) 

708 (94.8%) 

1,7.59 (91.9%) 

Stillbirths of viable infants 

28 

11 

39 

Per cent : Stillbirths 

2.8 

1.4 

2.2 

Neonatal deaths of viable infants 

50 

31 

81 

Per cent: Neonatal deaths 

5.0 

4.0 

4.0 

Stillbirths and neonatal deaths 

78 

42 

120 

Net fetal mortality 

7.8% 

5.5% 

0.8% 

Total infants dead 

190 

84 

274 

Gross fetal mortality (nonviable, 

19.0% 

10.9% 

15.0% 

stillbirths, neonatal deaths) 





*1,094 single births plus 9 pairs of twins. 

t793 single births plus 15 pairs of twins and 1 set of triplets. 


Fetal Mortality. — There is lack of uniformity in reporting fetal mortality 
folloAving cesarean section. Some authors record the gross fetal mortality, AA’-hich 
consists of nonviable infants, stillbirths, and neonatal deaths; others report 
only stillbirths. It seems fair to eliminate nonviable infants, inasmuch as there 
was no expectation of obtaining a living child in these operations, Avhich Avere 
in effect therapeutic abortions. It seems equally fair to count stillbirths and 
neonatal deaths occurring after the date of viability as fetal losses. 
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Table XV indicates that the total net fetal mortalitj’- was 6.8 per cent, that 
it was 7.8 per cent among the public ward cases and 5.5 per cent among the 
private cases. In comparing the fetal mortality of the Boston Lying-In Hospital 
in cesarean section with that reported from the sources already quoted, it appears 
to be about average (Table XVI). Table X^HI indicates that there were an 
unduly large number of stillbirths on the public side, due to intrauterine 
asphyxia. 


Table XVI. Fetal Mortality in Cesarean Section as Reported by Various Authors; 
Series of Approximately 1,000 or More Cases 


AUTHORS 

SOURCES 

CESAREANS 

(no.) 

FETAL 

MORTALITY 

(%) 

Manahan, Connallv, and 

Jolm Hopkins Hospital 

1,333 

6.0 

Eastman! 




Daily2 

Chicago Lj-ing-in Hospital 

1,000 

6.7 

Mathews and Ackens 

Methodist-Episcopal Hospital 

1,066 

0.2 

DeNormandie'i 

State of Massacliusetts 

11,030 

8.2 

Kings 

City of New Orleans 

1,108 

10.8 

Table XVII. 

Causes of Stillbirths and Neonatal Deaths 


NUMBER 

Stillbirths : 



39 


Intrauterine asphj'xia (Public 22, private 7) 29 

Erytliroblastosis 5 

Hydrocephalus, intracranial hemorrhage, diaphragmatic hernia, broncho- 
pneumonia, and toxemia: 1 each 


Neonatal deaths: * 81 

Prematurity (Public 21, private 12) 33 

Atelectasis (Public 12, private 9) 21 

Intracranial hemorrhage tyublic 8, private 4) 12 


Pneumonia, erythroblastosis, and congenital heart disease: 4 each 


Atresia of esophagus, multiple congenital abnormalities, and congenital 
intestinal obstruction: 1 each 


Table XVIII. Fetal Mortality Among Full-Term Infants (Over 5 Pounds) With 
Different Anesthetics Used in Cesarean Section; Total Cases 


ANESTHETIC 

INFANTS 

(NO.) 

STILLBIRTHS 
(NO.) (%) 

NEONATAL DEATHS 
(NO.) (%) 

I TOTAL FETAL MORTAL- 
ITY 

i (NO.) (%) 

N,0-0,-Ether 

855 

22 

2.6 

23 

2.8 

45 

5.4 

Spinal 

203 

4 

2.0 

4 

2.0 

8 

4.0 

Open ether 

172 

3 

1.7 

2 

1.2 

5 

2.9 

Local 

103 

1 

1.0 

9 

8.7 

10 

9.7 

Cyclopropane 

116 

1 

0.9 

3 

2.5 

4 

3.4 

Ether-0, 

67 

3 

4.5 

1 

1.5 

4 

6.0 

Vinethene 

60 

1 

1.7 

1 

1.7 

2 

3.4 

Pentothal 

20 

0 

0.0 

1 

5.0 

1 

5.0 

Avertin 

7 

0 

0.0 

0 

0.0 

0 

0.0 

Totals 

1,603 

35 

2.2 

44 

2.7 

79 

4.9 


In an attempt to determine the influence of anesthesia, if anj’-, upon fetal 
mortality, two tables were prepared. The first (Table XVIII) shows the results 
obtained under different forms of anesthesia among full-term infants. Provided 






C74 AMEIUCAN JOURNAL OR ORSTETRICS AND GVNECOLOGY 

ihe operation began with a living fetus in utero, anesthesia may he assumed 
to have had some possible effect in causing stillbirths. Its effect upon neonatal 
deaths is by no means so close, since other factors — notab] 3 ^ prematurity — may 
come into pla\’. Of the anesthetics most widely used, cj^clopropane, local anes- 
thesia, and open ether gave the be.st results so far as full-term infants were 
concerned. 

Table XIX was prepared to determine the effect of anesthetics, if an.v, upon 
premature infants, since it is admitted that such fetuses in utero are more 
susceptible to drugs given to the mother than are full-teim infants. Here spinal 
and local anesthesia gave the best re.sults. 


Table XTX. Fetal Moktai.ity Amosg Pkematup.e Tnfaxt.s (Uxdeb 5 Pouxn.s) "With 
Diffeuext AxESTirF.Tics UsEB IK Cesaueak Section'', Total Cases 


ANESTHETIC 

INFANTS 

(NO.) 

.STII/LBinTIIS 

(^■o.) (%) 

NEONATAL 

(NO.) 

LEATHS 

(%) 

TOTAL FETAI. .MORTAL- 
ITY 

(SO.) (%) 

N.0-0,-Ethcr 

54 

3 

5.5 

20 

37.1 

23 

39.0 

Spinal 

38 

1 

2.0 

7 

18.4 

8 

21.0 

Local 

35 

1 

2.8 

11 

31.4 

12 

34.2 

Cyclopropane 

13 

0 

0.0 

4 

30.8 

4 

30.8 

Open ether 

0 

0 

0.0 

1 

10.7 

1 

16.7 

Ether-0, 

5 

0 

0.0 

0 

00.0 

0 

00.0 

Vinethene 

2 

0 

0.0 

1 

50.0 

1 

50.0 

Pentotlial 

2 

0 

0.0 

1 

50.0 

1 

50.0 

Totals 

155 

5 

3.2 

45 

29.0 

50 

32.2 


Table XX. Maternal 

Mortality, 1934 to 1943 Inclusut: 

NO. OF CE.SAREAN.S DEATHS 

PER CENT 

Public 

1,094 15 

1.4 

Private 

793 9 

1.1 

Total 

1,887 24 

1.3 

Table XXI. Maternal Mortality i.n 

THE Tavo Five-Year Periods Between Jan. 1, 1934, 

AND .T.\N. 1, 1944 


?ERI0I)S 

NO. OF CESAREANS DEATHS 

PER CENT 

First 5-year period 
(1934-1938 inclusive) 



Public 

604 12 

2.0 

Private 

308 5 

l.G 

Total 

912 17 

1.9 

Second 5-year period 
(1939-1943 inclusive) 



Public 

490 3 

0.6 

Private 

485 4 

0.8 

Total 

975 7 

0.7 


Maternal Mortality . — The total maternal mortality for the ten-year period 
(Table XX) was 1.3 per cent. It was 1.1 per cent on the private side and 1.4 
per cent on the public side. When we divide the ten years into Iavo five-year 
periods, Ave find that the total mortality in the second period is approximatety 
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one-third of that in the first, being 0.7 per cent (Table XXI). We also see that 
in the last five years the mortality on the public ward was less tlian that on 
the private side, although the maternal mortality among the private patients 
had diminished by one-half. The death rate on the public side, however, was 
only one-third of its former figure. Comparing the maternal mortality rates 
with those quoted from the sources already mentioned, Ave find that the only 
comparable death rate is that of the Chicago Lying-in Hospital, which covers 
approximately half the number of cases in our ten-year series but may be com- 
pared Avith approximately the same number of our cases in the last five years. 
In the ten-year period, 1931 to 1941, the CleA^eland Maternity Hospital, in 1,317 
cesarean sections, also had a death rate of only 1.7 per cent (Table XXII). 


Table XXII. Maternal Mortality in Cesarean Section as Reported ba"- A^arious Au- 
thors; Series of Approximatela- 1,000 or More Cases 


authors 

SOURCES 

CESAREANS 

(NO.) 

MATERNAL 

MORTALITY 

(%) 

Manahan, Connallj', and 
Eastman" 

Johns Hopkins Hospital 

1,333 

2.0 

Daily2 

Chicago Lying-in Hospital 

1,000 

0.8 

Mathews and Ackens 

Methodist-Episcopal Hospital 

1,066 

3.18 

DeNormandie^ 

State of Massachusetts 

11,030 

2.46 

King® 

City of New Orleans 

1,108 

5.9 

Lulls 

Citj' of Philadelphia 

894 

2.46 

Barney, Pish, and Eiemen- 
sclineideri 

Cleveland Maternity 

1,317 

1.7 


Fig. 10 shcAA's the maternal mortality in various types of cesarean section. 
The general mortality Avas someAAdiat better Avith the classical operation than 
AAuth the loAver segment operation, and, as might be expected, there is an increased 
mortality Avith the extraperitoneal operation and Avith cesarean hysterectomy. 
It is noteAvorthy that 278 loAver segment operations Avere performed on the 
private side Avith only one death, a mortality rate of 0.4 per cent. j\Iorbidity 
and mortality Avas considerably loAver in the elective than in the emergency 
operations (Table XXIII). 

Table XXIII. Morbidita' and Maternal jMortalita' in Electia^e and Emergency 

CESAREiVN Sections 



total 

1 (no.) 

febrile 

(%) 


died 

(NO-) (%) 

Elective 

1,360 

252 

18.5 


14 1.0 

Emergency 

527 

146 

28.8 


10 1.9 

Table XXIV. Maternal Mortality in 

Cesarean 

Different Ta'pes of Loaver Segment 

Section 


KROENIG 

(longitudinal INCISION) I 


KERR 

(TR.\NSA^ERSE INCISION) 


(NO.) 

(deaths) 

(%) 1 


(NO.) 

(deaths) (%) 

Public 

337 

3 

0.9 


71 

2 2.8 

Private 

166 

1 

0.6 


112 

0 0.0 

Total 

503 

4 

0.8 


183 

2 1.1 
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Table XXIV indicates that in the entire hospital a someu'hat lower mortality 
was obtained with the Kroenig (longitudinal incision) operation than with the 
Kerr (transverse incision), although better results with the Kerr operation were 
obtained on the private than on the public side. 

Table XXA''. Mateicn'al iloRTALiTv ik Dikfere.n't Types of Extkapeiiitoneal 

Cesareax Section' 



(NO.) 

WATERS 

(deaths) 

(%) 

(NO.) 

LATZKO 

(DEATHS) 

(%) 

S.MITH EXCLUSION 
(NO.) (DEATHS) (%) 

IfARSUriALIZATION 
(NO.) (DEATHS) (%) 

Public 

40 

2 

5.0 

38 

1 

2.0 

14 

0 

0.0 

1 9 



Private 

19 

0 

0.0 

2 

0 

0.0 

0 

0 

0.0 

I 2 



Total 

59 

2 

3.4 

40 

1 

2.5 

14 

0 

0.0 





Table XXV indicates that of the different types of extraperitoneal cesarean 
section the lowe.st mortality followed the Smith exclusion and the marsupializa- 
tion operations. It should be realized, however, that these operations, par- 
ticularly the Smith exclusion, were employed in cases where infection was not 
always definitely established. 

Table XXVI, Cause.s of Death 


CAUSES OF DEATH 

PUBLIC 

PRIVATE 

TOTAL 

Peritoniti.? 

7 

3 

10 

Hemorrhage 

2 

5 

7 

Pulmonary embolism 

2 

1 

3 

Eclampsia 

1 

0 

1 

Intestinal obstruction 

1 

0 

1 

Bronchopneumonia 

1 

0 

1 

Malignant cndocarditi.= 

1 

0 

1 

Total 

15 

9 

24 


Table XXXVI, listing the cartses of death, indicates a preponderance of 
fatalities from peritonitis on the public side and from hemorrhage on the 
private side. There was only one death in the 1,887 cases which was attributed 
to anesthesia. This patient took her ane.sthetic badly, regurgitated vomitus, and 
died on the second postoperative day of bronchopneumonia. Of the ten cases 
that died from peritonitis, five had been in labor for periods of five, seventeen, 
seventeen, twenty, and twentj'-six hours, respectively; the membranes had been 
ruptured in three cases for three, thirty, and ninetj'-six hours, respectively; and 
a fever was present in four eases. Two patients had respiratory infections ; one 
of these women was operated on under local, and one under spinal anesthesia, 
but while pneumonia did not develop in either case, peritonitis did. One of 
these two patients was in labor and the operation was of an emergency nature; 
the other, howe%'er, was not in labor and the operation could have been po.st- 
poned. These factors would indicate, since six of the operations were of the 
classical and four of the lower segment type, that greater safety might have been 
secured for these patients had the extraperitoneal approach been used, par- 
ticularly since none of the three deaths foUov'ing the 124 extraperitoneal 
cesarean sections resulted from infection. If the uterine contents is infected at 
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MATERNAL MORTALITY IN PI FFERENT TYPES OF CESAREAN SECTION 


RC. 





Fig. 10. 


CLASSICAL AND LOWER SEGMENT CESAREANS COMPARED 

RC. 

TOTAL 30r 


RC. 



MATERNAL MORTALITY 
FROM PERITONITIS 


0380 0.583 



CLASSICAL LOWER 


SEGMENT 

103 1 6 86 


MATERNAL MOFSIDITY 



Fig. 11. 
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tlie time of operation we ])e]ieve tliat llie lower segment oj)eration gives no 
greater security against ])eritonitis than docs the classical. 

Fig. 11 indicates that there was little difference in general maternal mor- 
tality, moilality due to ])eritoniti.s, and morhidity hetween the lower segment 
and the classical operation. 


Table XX^’^II. JtlATEitxAL Mohtaltty Acconnixf: to Stake Position' ok OrEHATORS 


OPER.\TORS 

NO. OK 
CESAREAN'S 

XO. OK 
DEATHS 

PER CEXT 

Vipitiiig fstalT 

8S4 

12 

1.4 

Residents 

oOS 

7 

1.2 

Courte.sv slufT 

2*12 

4 

l.G 

House ofliccr.s 

H)3 

1 

0.(5 

Total 

1,887 

24 

1.3 


A glance at Table XXVII would .suggest that the be.st way to secure a low 
death rale in cesarean .section would be to delegate all tlie operating to the least 
experienced persons on the staff — the house officers, or interns. It should be 
obvious, however, that eases for operation, aside from the private patients, were 
assigned according to their seriousness. Moreover, the fact that 1,887 operations 
were performed by 177 operators with uniformly good results should indicate 
that why, when, and how the operation is done is quite as important as who 
does it. 

The advocates of spinal anesthesia list as one of its advantages the alleged 
fact that the uterus contracts Avell at cesarean section. Table XXnil, however, 
shows that it contracted so badly in three of 261 eases that it was necessary to 
remove it. Indeed, iuile.ss one accepts the relatively high incidence of hysterec- 
tomy for hemorrhage vfith ether-oxygen anc.sthesia in a small series of 77 
cases, it does not appear that any ane.sthetic had a predominant effect toward 
producing postpartum hemorrhage in this series. 


Table XXVIII. Axestiiesia axd Hy.sterectomy kok He.morrhage at Cesareax Section- 


AXESTHETIC 

XO. OK 
CESAREAN'S 

XO. OF 

HYSTERECTOMIES 

PER CEXT 

N,0-0.-Etlier 

948 

3 

0.31 

Spinal 

2G1 

3 

1.14 

Ether-oxygen 

77 

2 

2.59 


Cesarean Section as a Method, of Delivery in Certain Complications of 
Pregnancy and Labor Other Than Dystocia. — Tables XXIX, XXX, and XXXI 
are designed to show the advantages or disadvantages of cesarean section com- 
pared with pelvic deliveiy in three of the common complications of pregnancy. 
These data are taken entirely from the public service. Table XXIX shows that 
cesarean section was the favorite method of treating placenta pre-vna as it was 
employed in almost two-thirds of the cases. Among the patients so delivered, 
113 there was only one death, a mortality rate of 0.9 per cent. The death rate 
was three times lower than the rate among those delivered through the pelvis; 
moreover, the fetal mortality was only one-fourth as high. In fairness, however. 
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Table XXIX. Cesarean Section in the Treatment of Placenta Prewa. 181 Public 

Ward Cases. 1934 to 1943 


DELIA’ERED 

BY 

NO. OF 
CASES 

% OF 
TOTAL 

MATERNAL 

DEATHS 

MATERNAL 

MORTALITY 

% 

stillbirths 

AND NEONA- 
TAL DEATHS 

FETAL 

MORTALITY 

C%) 

Cesarean 

113 

62.5 

1 

0.9 

17 

15.2 

Other niethocls 

68 

37.5 

2 

2.9 

41 

60.4 

Totals 

181 

100.0 

3 

1.6 

58 

32.0 

Table XXX. 

Cesarean Section in the Tre.vtment of Premature Separation of the 


Placenta j 368 Public Ward Cases, 1934 to 1943 






MATERNAL 

stillbirths 

FETAL 

DELIA'ERED 

NO. of 

% OF 

MATERNAL 

MORTALITY 

AND NEONA- 

MORTALITY 

BY 

CASES 

TOTAL 

DEATHS 

% 

TAL DEATHS 

(%) 

Ce.“arean 

45 

14.2 

1 

2.4 

8 

17.8 

Other methods 

323 

85.8 

7 

2.2 

140 

43.3 

Totals 

368 

100.0 

8 

2.2 

148 

40.3 

Table XXXI. 

Cesarean Section as a Method of Delia’ery in Pre-eclampsia 

; 2,877 Pub- 



Lie Ward 

Cases, 1934 to 1943 








STILLBIRTHS 






MATERNAL 

AND NEONA- 

FETAL 


NO. OF 

% OF 

MATERNAL 

MORTALITY 

TAL 

mortality 

DELIA’ERED BY 

CASES 

TOTAL 

DEATHS 

% 

DEATHS 

(%) 

Cesarean 

76 

2.7 

1 

1.3 

12 

15.7 

Other metliods 

2,801 

97.3 

9 

0.3 

238 

8.5 

Totals 

i / 

100.0 

10 

0.3 

250 

8.7 


it must be stated that eases where tlie fetus was dead, uonviable, or grossly mal- 
formed were usually seleeted for pelvic delivery. Probably the indications for 
cesarean section in placenta previa can be extended. On the other hand, cesarean 
section Avas not the method of choice for delivering patients with premature 
separation of the placenta, as onlj' slightly over one-eighth Avere delivered that 
Avay (Table XXX). It should be understood that all cases of premature separa- 
tion of Avhatever degree of sGriousnc.ss are included in this total, and that almost 
all eases of ablatio placentae Avere delivered tlirough the pelvis as is suggested 
by the high fetal mortality (43.3 per cent). Cesarean section in premature 
separation AA'as reserved for eases Avhere the balw '"'as aliA^e, the degree of blood 
loss slight to moderate, and shock absent. The only exceptions AA'^ere made Avhen 
conservatiA'c measures — rupture of the membranes and the application of a 
liressure abdominal binder — Avere inetifectiA’e in bringing about delivery. There 
appears to be no reason to change this policy. It is evident from Table XXXI 
tliat consei’A-at iA'e measures, either spontaneous or artificial, for eAmeuation of 
the uterus in iire-eclampsia Avas the rule, as only 2.7 per cent Avere deliA-ered by 
cesarean section. This opei’ation Avas reserved for cases Avhere deliA'ery aa-rs 
urgently indicated and the cervix, being long and i-igid, aalts unfaA'orable for 
induction. The results confirm the AA'i.sdom of this policy. Peh-ie deh'A'ery AA'as 
accompanied by a maternal mortality of one-fourth and by a fetal death rate 
of about one-half of that in cesarean section. 
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We are now in a position to answer the questions raised in the first part of 
this paper: (1) Judging l)y the frequency of cesarean section in other institu- 
tions, tlie incidence among tlie public ward patients at tlie Boston Lying-In Hos- 
pital does not appear excessive. Tlie relative frequency among the private 
patients on tlie other hand, being over twice that of the public ward, is the 
highest repoiled from any clinic, the only comparable figure being that from 
tlie Cleveland iMaternitj’’ — 6.3 per cent among its service cases. (2) The chief 
causes of maternal death on the public .side was peritonitis and on the private 
side hemorrhage. Peritonitis might have been avoided by more frequent resort to 
extraperitoneal cesai-ean in questionable cases, and deaths from hemorrhage by 
more prompt transfusion. During the past year a hospital blood bank has been 
established where an adequate supply of group 0, Rh-negative blood is always on 
hand. This precaution should do much to diminish the number of deaths from 
hemorrhage. The chief cause of .stillbirth was intrauterine asphyxia, and the 
chief causes of neonatal death were ^irematurity, atelcetasi.s, and intracranial 
hemorrhage. It should be remembered that a number of deliveries by ee.sarean 
section, particularly on the public .side, were indicated in the intere.sts of the 
mother, rather than those of the babies, and that in such eases a fairly high fetal 
death rate must be expected. In some cases, however, tests of labor, which were 
finally terminated by cesarean section, were extended to such a point that the 
fetuses suffered in utero and were either born dead or died in the early days of 
life. The twelve eases of intracranial hemorrhage belong to this group. (3) 
For the ten- 3 *ear period the maternal mortality is somewhat lower on the private 
side, but for the last five years the maternal mortality is somewhat lower on the 
public side. Fetal mortality is distinctly lower on the private side and this is 
probably due to the fact that few, if any, long tests of labor were conducted, and 
fewer cesarean sections were performed there primarily for the sake of the 
mother. (4) Maternal mortality compares favorably -wfith that reported from 
other clinics. The fetal mortality is about average. 
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A REVIEW OF THE PROBLEM OP CANCER OP THE CERVIX SINCE 

THE USE OF RADIUM IN 1912 

Brooke M. Anspach, M.D., Philadelphia, Pa. 

(From the Department of Gynecology and the Tumor Clinic of the Jefferson Medical 

College Hospital) 

A t the time tliis narrative begins, progress in the treatment of cancer of 
. the cervix had been attempted mainly bj’’ improving the technique of the 
so-called advanced radical operation. This plan of operation had been preceded 
first by simple vaginal hysterectomy and then by high amputation of the cervix 
(Byrne) or vaginal hysterectomy (Werder) vdth the cautery. 

W. A. Freund had followed by admsing, in 1S7S, operation by the ab- 
dominal route, and a more radical procedure with dissection of the ureters had 
been suggested by Ries in 1895 and put into practice by Clark and Rumpf in 
1896, the burden of the operator being the more extensive removal en bloc 
of the parts in contact with the cai’cinomatous cervix — the upper vagina, the 
parametrium, and the enlai'ged iliac and obturator pelvic glands. 

The leaders in this and foreign countries vied with each other in the per- 
centage of operability, mortalit}’-, and five-year results. It remained for 
Wertheim to publish first (1911) the operative results in a large series of pa- 
tients (500) ; in half of them the operation had been performed more than five 
years previously. His percentage of operability was 50. His initial mortality 
was very high: 30 per cent of the first hundred, but reduced to 15 per cent in 
the last hundred and not at the expense of excluding the more advanced cases ; 
57.6 per cent of those sundving the operation and 42.9 per cent of all operative 
patients Avere alive and cancer-free at the end of five years; this meant an ab- 
solute survival rate of 18.4 per cent. The excellence of his work led to the 
adoption of the term “Wertheim operation” for the radical procedure. 

In the days of which Ave have been speaking, Avhen cancer affected the tissues 
to such an extent that no radical removal could be attempted, the carcinomatous 
areas Avex’e curetted and cautei’ized and the unfortunate victim Avas left to ap- 
plications of acetone or formalin or to deodorizing douches for the foul dis- 
charge, and opiates for the pain. 

The adoption of radium in 1912 as a treatment of choice by Kelly and 
Burnham, Avho by that time had approximately a gram of radium, mai'ked the 
beginning of an epoch; the visual results of treating extensive cancers of the 
cervix Avere so startling as to seem miraculous. Here at last Avas an agent Avhich 
had the poAver of destroying cancer cells." 

The gamma rays from a radium salt or a radium emanation and the gamma 
rays of the x-ray have loomed large as factors in the treatment of cancer ever 
since and, to a very considerable extent, liaA’^e taken the place of radical surgerjL 

♦Louis Wickham and his collea^es, particularly Cheron, should be credited with a 
limited number of cases prior to 1912 ; Kelly started in 1908 with a small amount of radium. 
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In the inevitable (!oni])arison between irradiation and operation Hicre lias 
been a constant effort by many writers to make a trustwoi-thy estimate of the 
real worth of both forms of treatment. .Many difficulties lie in the way, as will 
be shown, and in more recent years a combination of irradiation and ojieration 
have appeared to complicate the jneture. 

Extent of the Disease 

To begin with, the extent of the lesion at the start of observation and 
treatment is of much importance. Hchmilz first propo.sed (1927) a classifica- 
tion into four groups and this was modified later by others, among them the 
League of Nations Health Organization. 

Cancer .statistics have .shown that the earlier the lesion is found the more 
effectual were all forms of treatment, and many efforts have been made to get 
hold of the cancer patient with the lea.sl delay. As eai-ly as 190,o the Section on 
Ob.stetrics, Gynecology and Abdominal Surgery of the American IMcdical As- 
sociation had fonnulated a letter to be sent to eveiy member of every County 
i\Iedical Society emiihasizing the early symptoms and recommending instruc- 
tion of the lay woman. 

IMueh good has heen accom])lished by the American Society for the Control 
of Cancer, now the American Cancer Society, which has publicized among women 
the early symptoms. This .spread of information and the cancer clinics in- 
augurated by Catherine iMacfarlane (1938) are bringing many patients, other- 
wise neglected, under a physician ’s care. 

Physicians themselves have been warned against ovei-looking early .symp- 
toms and the Obstetrical Society of Pliiladelphia with the cooperation of the 
County Medical Society and the Department of Public Health has recently ap- 
pointed a committee for the study of pelvic cancer. Every death from pelvic 
cancer in Philadelphia will be inve.sligaled and a special study made of that 
period of the patient’s histoiy between the onset of .symptoms and the institu- 
tion of adequate therapj' — the .so-called “delay period” and the i’e.spon.sibility 
for it assigned to the patient, the doctor, or the hospital, as the case may be. 
It may be noted here that the “delay period” nowadays is often due to a trial 
of hormone treatment before proceeding to a thorough diagnostic examination. 
The promi.scuous use of hormones in women approaching the menopause is a 
real danger much to be regretted. 

Diagnosis of Cancer 

Biop.sy of the cervix or diagnostic curettage with liistologic examination 
remains the trustworthy diagno.stic ciiterion; the color test of Schiller (failure 
of Lugol’s solution to stain), the colposcope of Hinselman (magnified view of the 
vaginal and cervical mucosa), and the vaginal smear (cancer cell differentiation 
from benign epithelium) method of Papanicolaou and Traut, the last the more 
effective of the three, direct our attention to suspected patients. 

Cullen’s admirable book. Cancer of the Uterus (1900), was of the greatast 
help to the worker in the laboratorj', and the magnificent histologic pictures by 
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Brodel and Becker, drawn cell for cell from beautifully cut and stained sec- 
tions, gave an impetus to the differential histologic diagnosis. Notable also Avere 
the efforts in this direction of such men abroad as Ludwig Pick and Robert 
Meyer who instructed aspiring gynecologic pathologists from all over the Avorld. 

Technique of Irradiation 

The individual patient must be very thoroughly studied as to the exact 
position and extent of the carcinomatous involvement; the irradiation must be 
effected- just where it is needed with ample protection of the surrounding areas. 
For this purpose the screening of the radiant substances is of the greatest im- 
portance, and various forms of containers and screens have been devised. 

The acme of radium applications is achieved only Avhen a sufficient supply 
of radium salt or its emanation suitably screened is at hand at the moment of 
aiiplication. At the start of irradiation therapy the importance of screening 
was not appreciated everywhere and the necessary amount of radium or its 
emanation Avas to be found in a very limited number of hospitals. 

As time AA^ent on, the situation improA'ed, and this is A^eiy important be- 
cause it frequently happens that the radiologist cannot be sure Cf Avhat he Avill 
need until the parts are examined under anesthesia. The dose given aauII de- 
pend on the screening, the extent of the lesions, and the proximity of near-by 
structures that must be protected. 

The dose for a cervical cancer is 3,600 mg. hr. and upAA^ards, Avith 1.5 mm. of 
platinum screening; as much as 4,000 or 5,000 mg. hr. has been given. A 
“massive dose” at the first treatment has been the trend for a long AAdiile, since 
the cancer cells are supposed to be more AUilnerable then than later AAdien sclero- 
sis and contraction of the surrounding tissues has taken place. NeA'ertlieless 
some authorities (Hejunan) belieA’e in the smaller and repeated (fractional) 
applications and report excellent results. 

The harmful rays, alpha and beta, are entirely excluded Avhen the radium 
salt is enclosed in platinum capsules of 50 mg. contents Avith AA’alls 1.5 mm. thick. 
An equiA^alent filter is 2.8 mm. of lead. For 10 mg. needles of the radium salt, 
a 0.5 mm. platinum Avail is used AAdiicJi takes care of 99.9 per cent of the harm- 
ful rays and solid gold AA-alls of 0.03 mm. thickness shuts out 97.6 per cent of the 
objectionable rays from emanation .seeds. 

The treatment of cancer of the cervix by x-ray began in GermanA’- about 
1911 ; it reached its greatest early dcA'^elopment at the Erlangen Clinic under the 
direction of Seitz and Wentz. Deep x-ray therapy has acquired a position as a 
desirable preliminary or adjunct to nearly CA^ery aiDplieation of radium. A 
question to settle is AA'hether it should come before or after the application of 
radium. Theoretically no doubt it should be first, since the manipulation in- 
cident to a radium application might displace cancer cells and these may spell 
disaster unless the.y have been previously exposed to the deep x-i’ay. 

We AAull not discuss at length tlie technique of the x-ray therapy used for 
cancer of the cervix since that lies AAuthout the province of tlie gynecologic 
radiologist. We content ourselves AAutli saying that Avhile x-ray machines of 
200, 400. 800 lew. and OA^er haA^e been used, the standard treatment at the Jeffer- 
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son Hospital is given by a 200 inv. machine witli snitalile screening through 
four portals of entry bolli anteriorly and posteriorly, and an average exposure 
measured by erythema of 1,600 to 2,400 r, to each area, A transvaginal port 
exposure of the .same dose has been added since 1944. 

The histologic diagnosis must be settled before any foim of irradiation is 
started; in the average patient with su.specled cervical cancer this may be de- 
termined sati.sfactorily by a careful biop.sj’" with a minimum di.sturbance of the 
parts, using a sharp knife or a scissors, and sealing the area with a cautery 
immediately thereafter; any more than the gentlest palpation of the uteinis and 
surrounding pails should be avoided. 

Among the radiologists we may presume that the work of Heyman has not 
been surpassed. One reason is that when he comes to make an application of 
radium, everything that may be required is at his di.sposal. In his clinic at 
Stockholm of a morning there are from 500 to 800 mg. of radium at hand and 
more available if needed, with every conceivable size and .shape of platinum 
capsules, needles, and filters. Another reason is the government help in Sweden 
whereby all patients may be kept track of, the Government paying for their 
transportation to and from the Radium Hemmet, so that Heyman ’s statistics, 
reflecting his diligence and care, are extraordinaiy in the follow-up. 

To be specific, he has not lost sight of a single one in a total of 2,387 pa- 
tients, and he has reported upon them in extenso as to survival, deaths, and 
disappearances at least up to the beginning of World War II (1939) when his 
total of ten-year patients had reached 1,438. 

Bonney has succeeded Wertheim as the outstanding exponent of radical 
surgery. It is interasting to note that Wertheim in 1911 had an absolute five- 
3 ^ear salvage in 250 patients of 18.1 per cent, and that Bonnej’’ in 1941 reported 
his absolute five-j^ear salvage in 500 operations as 25 or 26 per cent;^ so much 
for improvement! 

Technique of Operation 

The advanced radical hysterectomj’- for cancer of the ceiwix is a formidable 
operation and few gjmeeologists learn to earrj’^ it out experthL Those who 
undertake it must be sldllful naturallj% the.y must have abundant clinical ma- 
terial for their apprenticeship, thej’’ must be convinced that the high mortality 
and morbidity which almost inevitably will attend their first cases is justified bj' 
the better results that maj’- be achieved and so go on with a preferment of the 
operation despite the immediate risk. 

Apropos of this we may quote Shaw, a skillful and successful .surgeon, 
who gave up the operation despite an experience comparing well with Bonney ’s, 
amounting to 154 five-year patients, in favor of irradiation; he speaks of 
“fearsome” operations, “the technical difficulties of which no description ever 
mentions”; and also Bonney who points out that “the safety and the outcome 
of the operation depends upon the judgment and .skill of the surgeon which 
increases with his experience.” 

•Bonney givc-s two figures in all his reckonings; the first includes every patient; the 
second excludes the patients dead Irom other diseases or lost. 
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Not all operations labeled Wertlieini are really so. There is no operation 
in the gjaiecologic field that requires more care in the selection and preparation 
of patients, better anesthesia, and more of the utmost in technique, judgment, 
and postoperative treatment. 

So far as the further practice and development of the radical operation is 
concerned, it is doubtful whether other surgeons will go as far as the pioneers, 
Mackenrodt and 'Wertheim, especially, in Germany, and Berkeley and Bonney 
in England. We must remember that when they began their operative ex- 
perience a surgical procedure w^as the only available means of curing a patient 
of cancer. They felt justified in taking any rislc no matter liow^ great because 
otlierwdse every patient w^as doomed to death. 

After irradiation had appeared, the picture changed, for here w'as a rem- 
edy which, in a certain proportion of cases, gave as good results wdth almost 
no primaiy mortality and Avith a minimum of morbidity such as ureteral fistula 
and the distressing symptoms sometimes folloAving an injuiy to the bladder or 
the rectum. It is all A^ery Avell to say that the results of surgeiy aauII be greatly 
improved because of the modern methods of combating infection and of sus- 
taining the operative patient, but the morbidity to a certain extent from injury 
AAull still remain. It Avill give many a surgeon pause to subject a patient to a 
formidable surgical procedure AAhen he realizes that it may prove to be no 
better than irradiation. 

Wertheim began his AA'ork in 1898 ; Bonney started in 1907 ; it Avas not until 
1911 or 1912 that Kelly and Burnham had enough radium to start their Avork in 
earnest and the reports of the results of irradiation (five-year salvage) did not 
begin to appear until 1921 or 1922 ; by that time Bonney had had fifteen years 
of operative experience; he must have been satisfied Avitli his AVork for he con- 
tinued Avith it, turning over to the radiologist only tlie inoperable patients. 

Results of Irradiation and Operation Combined 

Whether a combination of surgeiy and irradiation as practiced by Lynch 
and Taussig, master surgeons, both unfortunately deceased, Avill accomplish 
more than the radium of a Heyman or the scalpel of a Bonney is a question 
for the future. 

Lynch declared “that surgery should be reserved for the treatment only of 
patients whose cancers are limited definitely to the cervix and avIio themselves 
are first-class surgical risks by reason of age and general physical condition. ’ ' 

He used irradiation and an advanced radical operation in a selected group 
of patients and compares it AAuth irradiation alone. He published charts illustrat- 
ing the results at five and at ten years AAhich favored definitely a combination 
of irradiation and operation. 

In the five-year estimate the salvage rate of the combined procedures Avas 
61.5 per cent; of iiTadiation, 53.1 per cent; in the ten-year estimate the saHage 
rate of the combination Avas 62.9 per cent ; and of the irradiation, 36.7 per cent. 

These are high degrees of accomplishment. The absence of recurrence in 
the irradiation plus operation group betAA’-een the fifth and the tenth years shoAvn 
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by Lynch in iiis charts may be very signiticanl,; Ileyman and Bonney both Jiad 
an increase in recurrence during the second five years of about 10 per cent; 
Lynch liad approximately tlie same difference in the jiatients with irradiation 
alone, from 53.1 per cent at five years to 36.7 per cent at ten years, but in the 
irradiation plus operation grouj) the rate of .salvage is sol down astonishingly 
as 61.5 per cent at the end of the finst and 62.9 per cent at the end of the .second 
five years. 

Unfortunately Ave find no statement in his 1940 report as to the total number 
of patients or the other data that jiermits an appraisement of the absolute re- 
sults. 

Similarly Taussig in his 1943 report tells us that his lymphadenectoniy 
patients were in Grou]) IT, younger and good operative risks from the standpoint 
of obesity and general condition. At that time he had had 175 patients of 
irradiation combined Avith lymphadeneelomy and compared them to 118 patients 
for AA'hom he had used irradiation alone; the five-year survival in the first group 
AAms 38.6 per cent; in the second 26.8 per cent. Taus.sig'‘s data also are not 
given in .such detail as to pennit an e.stimate of his absolute percentage of results. 

Removal of Carcinomatous Glands 

Bonney in the last edition of his textbook reported the remoA’al of glands 
that Avere malignant in 171 of his 415 operation patients betAveen 1907 and 1931 ; 
28 of them surAUA^ed for ten years, 16 per cent, or, if tho.se dying from inter- 
current disease or lo.st are excluded, 18 per cent. 

Taussig’s remoAml of enlarged lymph glands Avas done in combination Avith 
irradiation because he doubted the curatiA^e effect of irradiation upon them; 
he did not remoA'e the cervix or the surrounding tissue. In 175 patients sub- 
jected to the combined procedure, the glands Avere carcinomatous in 26.8 per 
cent; 21 per cent of the latter .surviA'ed at the fiA^e-year salvage. 

The ideas of Lynch and Taussig haA'c been folloAved by D. G. Morton of the 
University of California. He selected for lymphadenectoniy as Lynch did for 
hy.sterectomy only those patients in Avliom tlie local reaction to iiTadiation had 
been faA^orable. In a considerable experience A\dth 65 patients, he found the 
glands carcinomatous in 15 but cancer-free in 28; the inA’oh'ement of glands Avas 
four times more frecpient in patients AAdio had had no preoperative x-ray. 

He raises a que.stion that occurs to us also of AAdiether it Avill be .shoAvn that 
modern x-radiation actually may dc.stroy cancer in Ijnnph nodes; if so there 
Avould be some doubt as to the need of lymphadenectom.A’. 

We may contrast the reports of Hejunan the radiologi.st and Bonney the 
surgeon as a matter of general intere.st. He 3 "man had a total of 1,438 ten-year 
patients and Bonnej^ 451. Htwinan’s patients are definitel.v cla.ssified; Bonney 
does not classifv his patients and the onlj^ AA'aj- Ave Iuia^c of judging them is by 
his operability rate (63) for the entire series, his operability rate in private 
patients (80) and the number of operations (171) in Avhich he remoA'ed car- 
cinomatous glands. We may infer from these facts that he had manj^ earl.v 
(Groups I and TI) patients but also many late (Group III) ones, but avc can go 
no further. 



A’nspacii: cakcer op cervix since use op radium 


68t 


Heyman reports a ten-year salvage as follows: 44 per cent in Ctroiip I; 27 
per cent in Group II ; 11.7 per cent in Group III and 3.3 per cent in Group IV. 
His absolute rate of recovery for tlie entire series is 17. 

Bonney reports an absolute ten-year salvage of 20 or 21 j^er cent of all 
cases and a relative salvage of 16 or 18 per cent in those (171) patients from 
whom he removed carcinomatous glands. 

Practical!}’ all patients with carcinoma of the cervix may be treated witli 
irradiation whereas operative treatment may be selected only for those in whom 
the disease has not advanced beyond certain limits; this at once has a large 
bearing on what are spoken of as absolute and relative results. The number 
in the entire group of consecutive patients coming under observation and treat- 
ment during a certain time, that arc entirely free of signs or symptoms of the 
disease at the end of a standard period of yeai’s, constitutes the absolute per- 
centage; the number in selected groups eon.stitutes the relative percentage. 

Another very important figure is the percentage of the total number of 
patients who are kept under observation up to the time of the report. Wertheim, 
in his paper of 1911, had not lost sight of a single patient. In our own clinic, 
when Seheffey came to make the first five-year estimate, the whereabouts of 30 
to 40 per cent of the patients were unknown. By persistent efforts he was able 
to seai’ch out most of them, raising the follow-up to 94 per cent at the time of 
publication ; since then, 98.6 per cent of our patients have been kept under ob- 
servation. 1,711611 patients are reported lost sight of or dead from other inter- 
current diseases, an element of inaccuracy is injected into the summation of 
results. IVe may venture the opinion that at least two-thirds of tliem have died 
of cancer. 

Although, at first, patients with no gross or symptomatic evidence of the 
disease at tlie'end of five years were regarded as cured, it was soon observed that 
recurrences appeared later so that the term used was changed from “cured” to 
“salvaged.” It has been shown finally that there are many recurrences between 
the fifth and the tentli year but rarely later, and whereas Heyman could report 
22 per cent absolute salvage of all cases at the end of five years, the figure 
dropped to 17 per cent at the end of ten years; and Bonney ’s absolute salvage, 
25 or 26 per cent at five years, fell to 20 or 21 per cent at ten years. 

Some of the Fallacies of Cancer Statistics 

The vagaries of cancer statistics have already been pointed out in the course 
of this paper. It is difficult to evaluate and to compare the results of treatment, 
whatever it has been, in difEerent hands. The reports are not made uniformly 
and one must hesitate to draw conclusions of his own relative to the total num- 
ber of patients, the classes to which they belonged, the five- and the ten -year 
salvage in absolute and in relative terms. 

To obtain uniformity in records and in reports, “perhaps a goal we still 
shall gain,” is most desirable, but the probabilities are against it. If such a thing 
began at once, a period of eleven years would have to elapse before ten-year salvage 
could be estimated. The comprehensive, exact, and discriminating reports of 
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George Gray Ward of the Woman’s Hospital in New York took a lead early in 
the study of irradiation in this country and have steadily maintained it. 

The difficulties attendant upon an e.stimate of the class to which a cancer 
patient belongs at the start have been mentioned, and the difficulties in de- 
termining from a personal examination or a written or verbal report at the end 
of ten years, which has become the standard salvage period, are quite obvious. 

Another misinterpretation threatens when reirradiation is encountered. In 
Scheffcy’s report of 1943, 36 per cent of 285 five-year patients had been re- 
irradiated; the re.sult in them is hardly of the same import as in those who 
needed only one treatment; they really represent recurrences and should be 
dropped, perhaps, and their salvage period started aU over again. The custom 
at present is to keep them in their original five- and ten-year units no matter 
when the recurrences. 

The technique of all engaged in the treatment of cancer of the cervix may 
change from time to time, and up-to-date stati.stics for new procedures require 
six to eleven years. 

In estimating results by combining reports from various sources, there is 
some fallacy because radiologic treatment and operative treatment are by no 
means of equal merit in different hands. 

A bird’s-eye view may lead to the conclusion that cancer statistics merely 
show “which way the -wind is” and are capable of misinterpretation. 

We take this occasion to acknowledge tlie work of such men as Healey, 
Keene, Crossen, Novak, Norman Miller, Behney, Te Linde, and Kamperman, 
who have not been spoken of preriously, and others for the moment forgotten. 
Our criticisms have been with the be.st intention and a full realization of the 
trials of the investigator. 

Prospects for the Future 

There are numerous reasons to believe that irradiation maj' be applied 
better as time goes on and the radiotherapeuti.st is supplied with an adequate 
amount of the salt or the emanation, perliaps in a form tliat vill be more effec- 
tual no matter Avhat the mechanical difficulties presented by the location of the 
cancer and the associated lesions in the particular case. A combination of ir- 
radiation with operation may be devised that vfill be more effective than either 
alone (Lynch, Taussig, IMorton, I^Ieigs). 

It may be pertinent here to eaU attention to Bonney’s results when every 
patient in his series is taken into account. As noted previou.sly, he operated upon 
63 in every hundred ; 7 were beyond any fonn of treatment ; 30 were irradiated 
and 1 in 5 or 6 recovered. On this basis he reaches an absolute five-year salvage 
of 30 or 31 per cent and a ten-year salvage of 24 or 25 per cent. 

One cannot help believe that the riddle will be solved some time, with 
■ irradiation playing a large part, but maybe from some entirely new therapeutic 
means as yet unkno^vn. In the last decade we have had reason to feel more 
hopeful of medical wonders to come. Gjmecologists for years had looked for an 
intravenous treatment of septic infection; mercurochrome was the nearest 
approach to a medicine that might kill the infection and .spare the patient, but 
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with tlmt drug as with the others preceding it we had to acknowledge failure ; yet 
finally the sulfonamides and the antibiotics (penicillin and streptoniycin) were 
discovered, and a new and very advanced era began in the treatment of all forms 
of bacillary disease. Perhaps something revolutionary, a catalyst, that will 
specifically destroy cancer cells may be discovered. 

In summing up, one maj’' conclude that : 

1. A greater number of cancer patients are presenting themselves in the 
early stage as a result of information given to the day woman and to physicians 
in general; the proportion is almost bound to increase. 

2. Irradiation with radium or its emanations, or by the deep x-ra 3 ’', will be- 

come more widel.v and adequatel,v available, better understood, and more effec- 
tual. * 

3. The risk attending operative procedure has been much reduced and im- 
provement is likely to continue. Of the 93 patients lost bj^ Wertheim in his first 
500 operations, the cause of death in 39 was put down as peritonitis. With 
the sulfonamides, penicillin, and streptom^'-cin, with the use of glucose, plasma, 
and blood transfusion, with Wangensteen’s drainage, v/ith continuous spinal 
anesthesia, with prostigmine — a large proportion would have been prevented. 

Meigs recently reports 47 cases of Ins Wertheim operation with preparatory radiation in 
40 per cent and no immediate mortality; Lynch’s (1940) figure was 73 radical operations with 
4 deaths; Taussig (1930) 40 patients with 2 deaths. Bonney between 1907 and 1930 had 
performed his operation on 500 patients with 70 operative deatlis, 14 per cent; in the last 
two hundred operations of the series the mortalitj- had shrunken to 11 per cent. He points 
out the influence of the extent of the operation, as well as the age and general condition of 
the patient, on the primary mortality. Berkeley found in a collected series of operations by 
British gjmecologists a mortality in advanced cases of 23.1 per cent; of early ones 6.3 per 
cent. Bonney estimates the risk in favorable cases as 5 and in unfavorable as 20. 

4. Perhaps a combination of irradiation and operation will give better 
results. 

During the period of time covered Iw this report there have been other means 
proposed that were believed to have a specific effect upon the cancer cell. The 
first of these was the theorv of Beard (1905) that pancreatic fennents were 
curative. The second that of Blair Bell (1926) according to which lead would 
kill the cancer cell. Both of these plans have failed to meet the hopes held out 
for them and have been abandoned. 

Pere 3 '’s plan (1914) of cooking the carcinomatous areas bj' means of 
speciallj" devised specula met with some earlj^ success but was lost in the ad- 
vancing tide of irradiation. 

We maj’- quote with interest from an article that appeared reeentl.v in tlie 
Siafisfical Bulletin of the Metropolitan Life Insurance Company’ : 

Among wliite females insured in the Metiopolitan Life Insurance Company’s Industrial 
Department, essentially an urban group, the standardized death rate from cancer at ages 1 to 
74 declined steadily from 90.4 per 100,000 in 1934 to 80.3 in 1944, a decrease of 11 per cent. 

There is confirmation from other sources as well that the organized movement to control 
cancer is bearing fruit. The educational campaign, which is a vital part of the whole pro- 
gram, is succeeding in having people, and more especially the women, seek diagnosis .and 
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treatment earlier in the course o£ the disense, when the chances of cure arc best. For ex- 
ample, among the patients at the cancer clinics in Massachusetts, the average delay between 
the first symptoms and visit to a physician was reduced from somewhat more than six months 
in the period, 1927 to 1935, to 3.3 months in 1943. If this accomplishment is not tj’pical of 
the country as a whole, it at least lias counterparts in many other clinical e.xpcriences. 

The increasing control over cancer may also be attributed to a number of other factor.«. 
It is even likely that prevention has played some part. The clo.«e relation between cancer of 
tho cervix of the uterus and neglected injuries at childbirth has been generally recognized. 
With the long-term fall in tho birth rate and with marked improvements in obstetrical and 
postpartum care, the incidence of cancer of the female reproductive organs presumably has 
decreased. But far more important in the total picture, than prevention, has been the con- 
stantly increasing number of physicians trained to deal effectively with tlie disease, the marked 
increase in tho public and private facilities for treatment, and the development of new and 
improved technique. 

In conclusion I wish to acknowledge gratefully the help received from Dr. Lewds C. 
Scheffey in the preparation of statistical data used in this paper and for his criticism and 
advice. 
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THE CURABILITY OF GRANULOSA-CELL TUMORS 

G. E. Seegar Jokes, IM.D., akd R. W. Te Likde, M.D., Baltimore, Md. 

(From the Department of Gynecology, Johns JlopJcins Hospital and University) 

A S GRANULOSA-CELL tumors have become more commonly recognized, 
it is apparent that the prognosis is more difficult to determine than for- 
merly believed. It was at first thought that these tumors were benign. As the 
number of case reports multiplied and the folloAV-up studies were available, it 
became evident that the granulosa-cell tumor, although more benign than most 
other ovarian carcinomas, nevertheless carried with it a definite malignancy. 
The difficulty in the prognosis of the granulosa-cell tumor is further reflected 
by the wide variation of statements in the literature concerning its malignancjL 
The occurrence of malignancy among the granulosa-cell tumors is quoted by 
various authors as being as low as 10 per cent and as high as 55 per cent, with 
all intermediate gradations. The collection of adequate statistics on the malig- 
nancy of the granulosa-cell tumor is difficult as the incidence of late recur- 
rence in this tumor group makes five- or even ten-year folloAv-up studies inade- 
quate. This fact has been strikingly brought to our attention by the recent 
return of three patients to the gjnieeologic clinic, all having recurrent granu- 
losa-cell tumors fifteen, sixteen, and nineteen years, respectively, after their 
original operation. These three cases are herein reported Avith accompanying 
photomicrographs of the original and the recurrent tumors. 

Case 1. — E. G., No. 182937, a 39-year-old Negro woman, was admitted to the .Tolins Hop- 
kins Hospital, June 13, 1923, with the complaint of abdominal swelling and some loss of 
weight during the past six months. Her past history and family history, as far as could 
be determined, were noncontributory. She had been married nineteen years and had had 
three pregnancies, the youngest child being 11 years old. The onset of menstruation had 
been at the age of 14 years with a 21-day-intervaI and a duration of three to four days. The 
last menstrual period was May 3, and the previous one April 5. For the past six months, 
since the onset of the present illness, she had had intermenstrual bleeding and profuse 
leucorrhea. 

On physical examination the temperature was 99° F., pulse 84, respiration 40, and 
blood pressure 125/70. The bemoglobin was 68 per cent and the white blood count 7,200. 
There were signs of a right hydrothorax; the abdomen was extremely distended, and a 
nodular tumor mass, reaching 10 cm. above the symphysis, could be palpated. No definite 
fluid wave could be made out, but the percussion note was flat over the entire abdomen except 
for a triangle in the epigastrium. A pelvic examination showed the external genitalia to be 
normal, the cervix low in the vaginal vault, small, conical, and firm. The fundus seemed 
to be continuous with the abdominal mass and neither ovary was palpated as such. An x-ray 
of the chest confirmed the diagnosis of right pleurisy with effusion. 

On June 15, 1923, a paracentesis was done and 4,000 c.c. of fluid removed. Analysis 
showed the ascitic fluid to have a specific gravity of 1.020 and a 4 plus albumin; no tumor 
cells were seen on microscopic examination. The paracentesis was repeated on June 17 and 
again on June 18, with the removal of 4,000 c.c. of fluid each time. On June 19 a thora- 
centesis was performed and 1,000 c.c. of fluid removed ; this procedure was repeated on 
June 24. 
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On. June 30 a paraceiite.si.s was aRain <lone, witli ilio renioval tliis time of 7.o00 c.c. of 
fluid. A definite tumor injiss which filled the pelvis could now he paljniled. The patient was 
therefore operated upon, .July 3, and a bilateral salpingo-oophorectomy :md hysterectomy per- 
formed. On opening the peritoneum, a tumor, arising from the right ovary and reaching 
almost to the umbilicus, was seen. 'The mass was free except for a few adhe.«ions to the 
posterior aspect- of the broad ligament.- ,3'hcrc were no peritoneal or visceral implants 
and no visible evidence of raelastases to organs or lymphatics. The left ov.ary was small and 
appeared' to be normal as did the uterus. 

The gross pathologic examination showed a nornnil uterus mejisuring 7.o by 3.5 cm. 
with a smooth endometrial lining. 'The right ovary was converted into a mass measuring 17 
by 10 by -12- cni., of firm consistency throughout except for one small cystic area. The tumor 
was well encapsulated and had a smooth, glistening surface, free from adhe.sions. At one end 
the capsule had apparently been torn. On section, the growth was found to consist of friable 
tissue loosely held together by fibrous b.'inds. 'There were numerous small cystic spaces 
from pin size to 2 cm. in diameter. 'The' one larger cyst previou.sly described was filled 
with blood. 'The left ovary was not remarh.able. 

The microscopic picture of this tumor was found to vary from that of a cylindroid 
granulosa-cell tumor to a microfollicular type tFig. 1 ). It was a solid tumor composed 
of .small cells with prominent, dark-staining nuclei and very little cytoplasm. In areas 
these cells were arranged in cords, giving the appearance -ivliich has been described as the 
moire silk pattern. In other areas the cells were’ arranged in sheets with abortive follicle 
formation and occasional pseudo-Call-E.\ner bodie.s. 'J'he uterine endometrium was 
autoliz6d. !No microscopic descrii)tion was theierore avaihible. 'The pathologic diagnosis 
made at the original examination was carcinoma ovarii. 

'The postoperative course was uneventful. On discharge examination there was no 
evidence of a recurrence of the hj'drothorax and the ascites which had recurred was found 
to be greatly diminished. 'There was a small cystic mass in the cul-de-sac of Douglas which 
was thought to be encapsulated ascitic fluid. 

The patient' was next seen in the accident room, Oct. 10, 1930, She was then oO 
years old and presented signs and .symptoms of an acute intestinal obstruction. For one 
year she had had chronic obstinate constipation. During the past five days .she had suf- 
fered from diarrhea and intestinal cramps. In the four days just prior to her hospital 
admission she had had no bowel .movements, and directly before admission had become 
distended and had begun to vomit. A physical examination revealed classic signs of in- 
testinal obstruction, and a laparotomy was immediately performed. 'The abdomen was filled 
with bloody ascitic fluid; the pelvis was choked by a soft multinodular tumor mass sug- 
gesting carcinoma in its gross ap])earancc; there were numerous peritoneal implants. A 
biop.sy was performed and the obstructed loop of bowel released. Her jjostoperative course 
was uneventful and she was discharged to be followed in the tumor clinic. 

Urinary estrogen determinations showed ajjproximateh' 70 R.U./24 hours or 140 
R.U./l total estrogens. 

'The microscopic picture of the tumor biop.sy was that of an insular or diffuse 
granulosa-cell tumor (Fig. 2). 'The cellular morphology was much the same as seen in the 
original tumor, but there w-as a iriore marked tendency for the cells to grow in solid sheets. 
In a few areas the trabeculated cordlike growth of the cylindroid granulosa-cell tumor 
was approached, but no microfollicular areas were present, and pseudo-Call-Exner bodies 
were very rare. 

•The estrogen detei-niinatlons were niarte on total 24-hour urine collectionc. The urine 
wa.s acidifled to Congo red paper and extracted three time.s with butyl ,'ilcoliol. The butyl 
alcohol was di.stilled to drynes.s under vacuum and the residue taken up in 0.1 X. .sodium 
hvdroxide. Thi.s .solution was neutralized and then hydrolizcd by boiling 10 minutes with 
l-i'vol per cent concentrated hydrochloric acid. The hydrolizcd solution was cooled and ex- 
tracted five time.s with ether. The ether extract -was evaporated to about a 5 c.c. volume and 
') C.C." of olive oil ajided. The remainder of the ether was blown off and the oil solution was 
then "ready for assay. 

The ascavs.werc performed on adult ca.strate rats which were known to respond to one 
camma of estrone with an estrous smear. A .single injection was given and the rats were 
smeared' after 48 hours. Six or eight rats were u.sed on each assay depending upon the amount 
of estrogen present in the solution. Only full estrou.s smears were read as positive. 
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Fig. 1. — (Gyn. Path. No. 28G81.) Low-power photomicrograph of original tumor removed 
from Case 1. This tumor shows areas typical of the cylindroid and microfollicular types of 
granulosa-cell tumor. 



Pig. 2. — (Surg. Path. No. 75293.) Ix)w-power photomicrograph of tlie biopsy removed 
from Case 1, sixteen years after the original operation. This tumor showed a more marked 
tendency to grow in solid sheets. However, there were definite cylindroid areas. 
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After a consultation in tlie tumor clinic, a course of x-ray therapy was given. She 
received 1,700 roentgen units through two 20 by 20 cm, portals at a .“kin target distance of 50 
through a Tliorcus filter (2 mm, Gu, 1 mm. Al), A 200-kv., 20-Ma, machine was used. Nine hun- 
dred roentgen units were given to a third portal, 15 by 1,5 cm,, over the liver. The factors 
were the same as before. The entire course covered a period of three months. 

When seen ,Tan. 31, 1040, there were no palpable abdominal masses and no ascites 
was present. 

The patient remained free from symptoms until .July 20, 1943, when she was again 
seen, complaining of generalized abdominal pain and anorexia of about one week’s dura- 
tion, Tlie physical examination at this time shoived recurrent .abdominal and pelvic masses 
and ascites. A second course of x-ray therapy was deemed advis.'ible, and from August 5 
to October 12 she received a total of 1,000 roentgen units, using two pelvic portals, one 
anterior and one posterior, of 20 by 20 cm. each. The factors were 400 kv., -5 Ma. at 70 
skin target distance, using a 3-mm. Cu and 1-mm. Al filter. There was no apparent improvement 
either symptomatically or objectively and the patient died at home May 18, 1944. No autopsy 
was obtained. 

Ca.se 2. — E. D., No. 171029, a oG-j'ear-old Negro woman, was admitted to the hospital, April 
8, 1924, complaining of a painful .“welling of the lower abdomen. Her family history and past 
history were unessential. She had been married thirty-three years and had one son aged 
30 years. There had been one miscarriage at four months, two years after the birth of 
this baby and no subsequent pregnancies. Her menses had begun at the age of 1,5 years 
and had always been regular, appearing every twenty-eight days and lasting five to six 
days "with moderate flow and no dysmenorrhea or leucorrhea. Two years before admission 
she had begun to have menses every two weeks, lasting from five to six days but with 
scanty flow. Her last menstrual period had begun on ifarch 25, 1924. She dated her 
present illne.ss to three years before when she first noticed a lump in her “stomach.” For 
one year she had had bearing-down pains in the lower abdomen, and for the past six 
months had noted a rapid increase in the size of her abdomen. 

On physical examination at the time of admission to the hospital, the hemoglobin 
was found to be 55 per cent; white blood cells, 5,140; temperature, 98° F., pulse, 80; and 
blood pressure 162/100. There was a large abdominal mass extending to "nithin 2 finger- 
breadths of the costal margin on the right and into the hypochondrium, with a slightly 
lower limit on the left. The surface of this mass appeared to be nodular; however, in the 
right lower quadrant it was somewhat cystic to palpation. In the midline and to the left 
there was a firm mass corre.sponding to a uterus enlarged to about twice normal size. This 
mass was freely movable from side to side. The pelvic examination showed the external 
genitalia to be normal. The cervix pointed anteriorlj- and was located just behind the 
symphysis. It was soft and patulous in consistency. The mass described on abdominal 
examination was noted as possibly an enlarged, myomatous fundus, although it was stated 
that the right ovary could not be palpated. There was a cystic mass in the cul-de-sac 
and a small mass on the left which seemed to be the left ovary. Numerous nodules ex- 
tended into the lateral pelvic walls. 

A hysteromyomectomy, bilateral salpingectomy, right oophorectomy, and partial left 
oophorectomj' were performed, April 8, 1924. The mass described in the physical exami- 
nation was found to be a large multinodular ovarian C 3 ’st. It was not adherent and was 
easily removed; however, one thin-walled locule was ruptured in the process. Grosslj', the 
growth was a nodular tumor of the right ovarj', with solid and cj'stic areas measuring 30 
cm. in diameter. The cj'sts were of various sizes and colors, some smooth-walled and others 
lined with papillarj' projecting nodules. Interspersed throughout the cj'stic spaces were many 
firm, solid areas. There was no invasion and in everv place the tumor seemed to be 
incapsulated. It was apparenth' entirelj' removed. When the microscopic appearance of 
this tumor was reviewed, it was found to be a t^'pical microfollicular tj'pe of granulosa- 
cell tumor (Fig. 3). There were solid areas of small cells with dark-staining nuclei and 
relatively little cj’toplasm. These cells ivere arranged concentricallj' about small ej’stie 
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spaces containing a pink-staining fluid. Call-Exner bodies were numerous. The uterine 
endometrium showed a hyperplastic pattern. The microscopic diagnosis at the time of the 
original examination was carcinoma of tlie right o%’ary arising in a cystadenoma. 

The patient was discharged from the hospital after an uneventful postoperative re- 
covery. It was not deemed advisable to give her postoperative irradiation. 




fit:, 


Fig:. 3. — (Oyn. Path. No, 29319.) Low-power photomicrograph of original tumor from Case 2, 
The tj’pical picture of the microfollicular granulosa-cell tumor is seen. 












50609.) Low-power photomicrograph of the biopsy taken on 
Case 2, sixteen years after the original operation. The tumor again shows the typical picture 
of a microfollicular granulosa-cell tumor. 
















696 


AMEUTCAN .TOURNAI. OP OTjSTETRTCB AND GYNPCODOGY 


She WiiR next f-ocn June 1, lOJS, a( wliieli time her only complaint \vaK a painlesn 
“lump” in tlie “stomach” for one 3'ear. She was still actively employed as a cook and 
claimed to be in excellent health. She had never exj)erienccd menopausal sjmiptoms and 
reported that she still maintained lier libido. On ph.y.uical ex.amination the patient was found 
to be a small, well-]ireserved, vigorous Negro woman of 70 years. A mass, apparently 
originating in the pelvis and reaching to the umbilicus, was palpable. There were several 
small masses in the epigastric region, , which were tliought to represent liver metastasis. 
Two discrete nodules were palpable in the lower midlinc scar, measuring about o by 0 cm. 
in diameter. No ascites was demonstrated. The pelvis was choked bj- the tumor mass. The 
diagnosis of recurrent granulosa-cell tumor was made and at this time she was referred to the 
tumor clinic for tidvice as to x-ray tlicrajA'. Here it was felt that, in view of the apparent 
lack of sj’inptoms and the (piestionablc rcsi)onsc of the granulosa-cell tumor to irradiation, 
the patient should not be treated. She was followed in the tumor clinic over a period of 
two j'Ctirs, during which time there was verv little ]H’ogrcss noted in the growth of the 
tumor masses. She was finalli- persuaded to enter the hospital for a biop.s^' of a tumor 
nodule. This w.as i)crformcd June 10, 1040, and urinarv estrogen examinations were 
obtained concomitantl.y. The microscopic appearance of the biopsj' wa.s strikingh’ like 
that of the original tumor (Pig. 4). There were solid sheets of cells showing a tendency to 
form concentrieallj' around small cj'stic spaces. Other areas approached the moire silk ap- 
pearance of the cj-lindroid granulosa-cell tumor. • 

The estrogen values in this ease were calculated at approximatelj' 500 rat units and 
250 rat units of total estrogens per liter of urine. These values were obtained for speci- 
mens collected on two separate days. Unfortunately these were not calculated in terms of 
the twentj'-four-hour period and so cannot be compared with the values obtained in the 
other two cases. 

The piiticnt continued to be seen in the dispensary evejy .six months. She grew gradu- 
ally more feeble and cachectic but never developed symptoms of acute intestinal obstruction. 
She remained fairlj' comfortable until her death, in September, 3042. The patient did not 
die in tlie liospital and no aulop.sy was obtained. As far as could be determined from the 
family’', death was from inanition. 

Ca.se .'1. — 1j. AI., No. lOS-Tit, a 2(')-\'car-old Negro woman, was admitted to the gjmecologic 
ward, Oct. JO, 3020, comj)laini?ig of an afjdominal swelling and irregular menses. Her 
familj' historj' and past histoiy were noncontributorj'. Arouses had begun at 12 j'ears of 
age and had been regular until about two j'ears prior to her hospitalization. She had been 
married six j-ears and had had four pregnancies, one normal deliverj', one stillbirth, and two 
miscarriages, occurring in the order given. 

The patient dated her present illne.ss to about two j'ears ago when .she experienced a 
period of amenorrhea lasting about one and one-half j'cars. In June, 3920, she began to 
bleed and continued to do so for three weeks with considerable loss of blood. In Julj', .she 
bled about one week, approximatelj' as profuselj' as a normal period, but following this 
she noticed some swelling of the abdomen and shortness of breath. She had no further 
vaginal bleeding until one week before entering the hospital. At this time she noticed a 
slight show of blood which continued until her hospital admi.ssion, Oct. 30, 1920. 

On phj'.sical examination the blood pressure was found to be 135/95; white blood 
count, 8,000; red blood count, 3,500; hemoglobin, 45 per cent; and blood Wassermann, 
negative. The abdomen was markedlj' distended bj' an irregular mass which reached above 
the umbilicus but which could not be satisfactorilj' outlined because of the tenseness of 
the abdominal wall. There was marked bulging of the flanks, but no fluid wave could be 
elicited and the percussion note over the right flank was tj’mpanitic. On vaginal examination 
the external genitalia were normal, the outlet was parous with good support, and Bar- 
tholin’s and Skene’s glands were negative. The cervix was small and firm, and visuali- 
zation revealed no abnormalities. The uterus laj- anteriorly and seemed to be somewhat 
enlarged. The tumor which had been felt on abdominal examination was found to ari.se in 
the pelvis and was thought to be ovarian in origin. 
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Operation, was peiforined on Nov. 1, 1920. Following an escape of about 500 c.c. of 
bloody ascitic fluid, the tunioi mass was readily visualized. It was purple in color, extremely 
\ascular, and of a soft consistency. The growth was freely movable and was found to 
arise from, and entirely replace, the left ovary. The right tube and ovary appeared normal as 





Fig. 5. — (Gyn. Pat)i. No. 2C320.) Low-power photomicrograph of the oiiginal tumor from 
Case 3. Tlie cylindroicl tj pc of gianulosa-cell tumor is seen. 
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did the uterus except for a small myomatous nodule on the posterior surface. Tlic tumor and 
the left tube were removed. No evidence of any' ovarian tissue on the left side remained. The 
patient left the operating room in good condition, and the postoperative course was un- 
eventful. She was discharged on Nov. 15, 1920, apparently well. 

The pathologic report was as follows: The specimen was a tumor arising in and 
replacing entirely the left ovary, weighing C,000 Gm. and measuring 28 by 25 by 15 cm. 
It had an irregular, nodular surface covered by a smooth, glistening capsule which was in no 
^ place broken. On section the growth was found to be in a large part solid with some 
cystic spaces. The solid areas were a mottled grayish-red in color and of soft consistency; 
it was trabeculated by fibrous tissue septa and there were numerous areas of degeneration. 
The cy.stic spaces contained clear fluid. The microscopic diagnosis at the time was adeno- 
carcinoma in a multilocular cystadenoma. This tumor in retrospect was again found to have 
the morphology' of a cylindroid granulosa-ccll tumor (Fig, 5). It was largely a solid tumor 
composed of the small cell characteristic of the granulosa lay'cr, arranged in cords running 
through a densb connective tissue stroma. In other areas these cells were in solid nests 
and in still others showed a tendency to form micro- and macrofollicular areas. 

The patient was seen next in the dispensary in 1926, complaining of backache, and 
again in 1928 with a gastric disturbance. On neither occasion was there any' evidence of 
recurrent disease in the pelvis. 

On hlay 1, 1940, almost twenty years after her previous hospital admission, she was 
admitted to the medical service complaining of a “lump” in the right side. Three years 
previously' her menstrual periods had ceased. One year ago she had noticed a slightly 
tender mass in the right upper quadrant near the umbilicus. This mass gradually in- 
creased in size until about three weeks before her admission to the hospital, at which time 
it began to grow rapidly. Six months ago her menstural periods had recurred, and she 
had had periods of vaginal bleeding about every fourteen days since then. Three months 
ago she consulted her family' physician because of a loss of 45 pounds in weight over a 
period of one year. She w'as told at this time that she had diabetes mellitus and w’as 
put on a diet but given no insulin. 

At the time of admission her temperature was 99.6° F.; pulse, 100; respiration, 20; 
blood pressure, 180/100. The blood examination showed a white blood count of 9,800, and 
a hemoglobin of 90 per cent. The fasting blood sugar was 182 mg. per cent, and blood 
Wassermann was negative. The basal metabolic rate was +2G por cent. On physical 
examination the heart was found to be enlarged. The liver was palpated 3 fingerbreadths 
below the costal margin and there was a mass in the right upper quadrant which seemed 
to be continuous with the liver edge. The pelvic examination was negative except for the 
presence of a few' myomatous nodules on the uterus. The diagnosis was thought to be 
hypertension, arteriosclerosis, diabetes mellitus, and an^abdominal tumor. The blood 
estrogen was 40 E.TJ./l, and the urine estrogen, 35 E.U./24 hours, and 25 E.‘D,/24 hours, 
on two separate day's. 

After several w'eeks of bed rest, an exploratory laparotomy' was performed. The mass 
in the right upper quadrant was found to be a retroperitoneal tumor, and a careful examina- 
tion of the abdomen and pelvis failed to reveal any' other site of tumor formation. The 
uterus was enlarged and nodular, and the right ovary' was small and fibrotic. No tumor 
was palpable in the gastrointestinal tract and the kidneys were normal. The tumor ma.=s 
was shelled from its capsule with relative ease but at the end of the procedure a con- 
.siderable amount of blood was seen to be oozing from the former tumor bed. This bleed- 
ing was controlled by packing w'ith two gauze rolls which were left in place when the 
abdomen was closed. During the operation the patient’s blood pressure, which had been 
210/90, dropped to a systolic of 80, and, in spite of stimulants and supportive therapy of 
500 c.c. of citrated blood, failed to sustain a ri.se. She died two hours after her return to 
the ward. 

The tumor was fragmented when it reached the laboratory and numerous sections were 
taken in various locations. Many' microscopic areas showed only hyalinized or necrotic 
tissue, but others showed solid islands of small cells with dark-staining nuclei and very 



JONES AND TE LINDE: CURABILITY OF GRANULOSA-CELL TUMORS 


699 


little cytoplasm, resembling those seen in the diffuse type of granulosa-cell tumor and ap- 
proaching also the more cellular areas of the sarcomatous granulosa-cell tumor (Fig. G). 
Microscopicall}’’ this tumor was not as typical as the others- in the group. 

(Autopsy No. 16924.) At autopsy there was a small amount of serosanguineous fluid 
in the peritoneal cavity, and the gauze packs which had been left in place at the opera- 
tion were saturated, but there was no free blood present. The abdominal viscera were 
grossly normal except for the liver which showed a marked compression of the right lobe. 
This was apparently caused by the right retroperitoneal tumor mass which had been removed 
at operation. The left lobe was correspondingly hj'pertrophied. 

There was no evidence of malignant growth in the pelvis or pelvic organs. The 
uterus was irregularly enlarged and there were a few small myomatous nodules in the 
walls. The lining was smooth. The right ovary was pale and atrophic looking. 

The hj'pophysis was slightly enlarged. 

Microscopic examination of the organs showed an estrogenic type of endometrium, 
which corresponded to an interval nonsecretor}’- pattern. The left ovary was senile in 
tj’pe; there were no Graafian follicles present. The pancreatic islands were increased in 
number but no hyalinization was present. There was some atrophj’- of the thyroid gland 
with an increase in the fibrous tissue stroma. The adrenals and pituitary gland were normal. 

Discussion 

The three eases reported further demonstrate that the prognosis in in- 
dividual cases of granulosa-eell tumors is most uncertain. In all three cases 
the tumors were considered benign at the original operation in spite of exces- 
sive fluid being present in the abdomen in two. They were well encapsulated 
and there was no evidence of metastasis or implantation; in only one case 
(Case 2) was there a rupture of a small cystic locule with the escape of serous 
fluid — a circumstance which might possibly be considered a factor in dissemi- 
nating the process. All three patients were apparently well and healthy over 
a period of at least fifteen years, and yet all died of the disease eighteen, 
twenty, and twenty-one years, respectively, after the original operation. 

Whether the second tumors represent true recurrences or are new neo- 
plasms is an interesting theoretical question and one with some practical sig- 
nificance, as its solution might give us a clue as to the best method of treat- 
ment. If they are metastases or recurrences, then the first operation should 
be as extensive as possible and great care should be taken in handling the 
tumors in order to avoid rupture. If they represent new tumors and can occur 
anjrwhere in the pelvis, or indeed in the abdomen, where embryonic rests might 
remain, a simple excision of the original tumor might be as satisfactory as a 
more extensive procedure. 

In Case 1, widespread metastases occurred after sixteen years in spite of 
a bilateral salpingo-oophorectomy and a hysterectomy. In Case 3, in which 
only a unilateral salpingo-oophorectomy was done, the second tumor was 
located in the right retroperitoneal space, leaving the remaining pelvic organs 
free. This corresponds to a case reported by Compton of a recurrent granu- 
losa-cell tumor in the right vesicouterine fold, completely independent of the 
right ovary, sixteen years after the removal of the original left ovarian tumor. 
Such cases make it impossible to be didactic about the treatment of granulosa- 
cell tumors and lead us to the very pessimistic conclusion that, in certain in- 



700 


AMICKICAN JOURKAl. OR OBSTETRICS AND GYNPX'OLOGY 


stances, no operative procedure, no matter how extensive, will assure the 
patient freedom from the disease later in life. 

The urinary estrogen values on the cases reported were within the limits 
of normal values for cyclic women except for one value of 500 R.U./l, which is 
high. All of the values, however, were elevated for postmenopausal women as, 
in the departmental laboratory, values above 30 R.U./24 hours or 15 R.U./l for 
such patients are unusual. Such relatively low values may indicate that there 
is a wide variation in the ability of granulosa-cell tumors to secrete estrogens. 
Although excessive amounts of estrogens were not produced, clinically physio- 
logic estrogenic effects were manifested. In Cases 3 and 2, in which the uteri 
had been removed, the vaginae exhibited no evidence of senile changes: the 
mucosa of each was succulent and the laigae well formed. In Case 3, there had 
been a recurrence of uterine bleeding and the endometi-ium at autopsy .showed 
an estrogenic pattern approaching a true hyperplasia. 

Conclusions 

1. Three cases of granulosa-cell tumors have been reported in which re- 
currences developed not less than fourteen years after the original operation. 

2. All three patients have died, eighteen, twenty, and twenty-one years, 
respectively, following the removal of the primary tumor, in .spite of the fact 
that the tumors were well encap.sulated and showed no evidence of metastasis 
or implantation at the original oijeration. One case recurred in spite of a 
bilateral salpingo-oophorectomy and a hysterectomy. 

3. One ease. No. 3, with wide.spread inoperable abdominal metastases, re- 
sponded well to deep x-ray therapy over a period of three years but a subse- 
quent recurrence of the growth proved i*efractory to treatment. 

4. Total urinary estrogen values were not extremely high in two cases 
but within the range of values for normal cyclic women. However, the values 
were well above those usually found in this laboratory for postmenopausal 
women, into which age group all three patients fell at the time of recurrence. 
All three cases exhibited clinical signs of estrogenic activity on recurrence of 
the tumor. 
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DIET REGULATION AND CONTROLLED WEIGHT IN PREGNANCY 

WiLLiAar J. Dieckmanx, M.D., Dorothea F. Turner, M.S., and' 
Barbara A. Ruby," S.B., Chicago, III. 

(From the Department of Obstetrics and Gynecology, and the Department of Internal Medicine 
of The University of Chicago hnd the Chicago Lying-in Dospital) 

D uring the past fifteen years a number of reports on the value of diet in 
pregnancy have been published. IMost of the authors have been very con- 
servative in their conclusions as' to the value of diet in pregnancy. However, 
some have made extravagant claims as to the value of an “adequate” or “com- 
plemented” diet in pregnancy. According to these authors, some'of the results 
of a proper diet are to either prevent or decrease the incidence of abortion, 
anemia, toxemia, prematurity, fetal abnormalities, stillbirths and neonatal 
deaths, and to increase the ability of the mother to nurse her baby. 

We believe that a diet containing sufficient amounts of the essential foods, 
especially protein, vitamins, and minerals, will lower the incidence of anemia 
in pregnancy and, by placing the woman iii, a state of nutritive efficiency, in- 
crease the resistance to infection which inay occur during pregnancy or the 
puerperium, and also reduce the amount of edema in certain types of toxemia 
through weight control. We do not know whether or not such a diet will have 
any or all of the results mentioned in the preceding paragraph and believe that 
more extensive studies are necessary before we make the changes in our prenatal 
care indicated by these diet studies. Prenatal care both in, private and clinic 
practice is already veiy expensive. However, its value does not compare with 
good delivery care. It is not the actual number of prenatal visits made by the 
patient that are of value but how carefully the doqtor evaluates the findings and 
institutes the proper treatment that are of importance. 

If each patient is to be inteiAdqwed repeatedly by a dietitian, the cost of 
prenatal care will be increased, ,We admit an average of 266 new obstetric 
patients to our clinics eachjnonth and two dietitian? should be , available for 
proper supervision. Also, the cost to the patient may be increased. The cost 
of additional food for .normal pregnancy diet was approximately- $4.50 per 
month during tlie month of March, 1P45, according to a i-eport from the Home 
Economies Division of the Cliicago Welfare Administration. Soldiers’ and 
sailors’ wives are given an allotment of $50.00 per month, but if they become 
pregnant no increase is given for the additional, food presumably repiired by the 
•pregnant woman. It is surprising that the Children’s, Bureau has not made 
provisions for this additional cost. The Home Economics Division of the City of 
Chicago Welfare Administration calculated that the minimal cost for food for 

f 

‘The service of the dietitian is surpojted by a special grant from the Community 
Fund of Cliicago, Inc., as part of 'tlie clinic nutrition project in which twelve biinics are 
participating. The nutrition project was planned by the Health Division of the Council lof 
Social Agencies of Chicago. 
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Tabu: I. Chioago Lying-in Hospital Statistics 



HOSPITAL MORTALITY 







TOTAL 

FETAL 








(400+ GM.) 
RATE PER 1,000 








BIRTHS 






MATERNAL 

STILL- 

NEO- 

ABORTION 

TOXEMIA 

ECLAMPSIA 

DEIAVERIES 

(%) 

(NO.) 

BIRTHS 

NATAL 

(%) 

(%) 

(%) 

(NO.) 


0.177 


22.6 

20.3 

4.2 

8.0 

0.28 

(7S) 

1941-1942— 3,276 

0.122 

( 4) 

18.3 

16.8 


7.7+ 

0.15 

( 5) 



( 4) 

19.6 

17.0 


6.9+ 


( 2) 

1943-1944— 3,481 

0.057 

( 2) 

16.2 

16.5 

4.8 

0.6+ 


( 1) 

1944-1945— 3,471 

0 


12.4 

17.0 

7.2 

6.1+ 


( 1) 


Toxemia figures since 1041 have not been completely tabulated. 


a pregnant woman living alone was $19.20 during the month of ]\Iareh, 1945. 
While the recommended foods are available and a market order may be given 
to facilitate purchasing, it cannot be expected that all patients will actually pur- 
chase the food recommended for this sum. 

It is not our purpose to detract from the value of the preidous reports but 
to examine them critically and to show that there are certain facts about obstetric 
statistics as well as about diet that must be kept in mind bj’’ anyone attempting 
to draw conclusions based on so many variables. For example, during the past 
year no maternal deaths occurred in our Service. Our dietitian has been 
advising patients during this period and one could attribute the lack of maternal 
deatlis to this factor alone. We are quite certain that no one would be so rash. 

Data in Table I list statistics from our hospital for some maternal and fetal 
conditions. These statistics over a period of years have shown marked decreases 
in the incidence of eclampsia and severe pre-eclampsia, in maternal and fetal 
mortality, and in other complications. We attribute these reductions to in- 
creased skill and knowledge of the staff and better supervision of the resident 
staff. If we compare our results for the past year with those of ten years ago. 
the differences are marked. Control groups must be large and must be watehed 
as carefully as the experimental groups and by the same individuals. 

The increased number of abortions on our service during the past two years 
is due to the inclusion of all incomplete abortions (formerly, only those patients 
who passed the fetus in the hospital were counted). The incidence is still less 
than the average reported in the literature because even if the patient is seen 
at six to eight weeks’ gestation (which is very early) and aborts, but does not 
enter the hospital, no notation is made in the hospital statistics. 

Data from some of the nutritional reports are listed in Table II. Attention 
is directed to the small number of patients in most of the groups, and yet con- 
clusions are based upon these small groups which, if acted upon, would I’aise 
the cost of prenatal care. Where lives are concerned, cost should not be con- 
sidered; but we have not reached that period in medicine in which co.st is of no 
importance. 

A preliminarj' report by the British Minister of Health in 1938 stated that among 4,446 
mothers receiving special food, the puerperal death rate was 0.45 per cent; the maternal death 
rate from associated cause.s, 0.67 per cent; and the infant death rate (stillbirth and neonatal), 






Table II. Relation of Diet Regulation to Maternal and Fetal Uomblications and Mortality 
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0. 4 per cent, Among 9,040 inotliers not receiving special foodg,.tlie corresponding rates wert' 
3.54, 1.33 and, 8.3 per cent, respectively. Unfortunately, the Mini.stcr in a later note ntatcil 
that the practicjil difficulties in the way of securing precise comparability between the con- 
trasted groups are so great that it is unlikely that scientifically adequate conclusions could be 
reached. 

The People’s League of Health in England studied large groups of pregnant patients, 
giving the study group vitamins and niineral.s. The results reported in 1942 are listed in 
Table II. The decrease in the incidence of toxemia was not significant- but it was for pre- 
eclampsia. A. significant decrease in the premature delivery rate was noted (before the 
foitietli week). These latter figures would have more value had they been divided into periods, 

1. e., before 28 week.«, and 28 to 38 weeks. 

Balfour reported in 1944 on the results of complementing the diet of, large numbers of 
pregnant women in England and Wales with yeast and milk. The results are given in Table 
II. They show a significant decrease in the total fetal mortality for the study group. One 
wonders about the difference in fetal mortality in the control groups from neighboring toa-n.^, 
ranging from 03 to 90 per 1,000 births, and the high maternal morfanty due to toxemia, 

Tompkins stated that the incidence of toxemia was almost seven times greater in pa- 
tients on a deficient diet. The stillbirth and neonatal rales were also much higlier. His re- 
sults, which he attributes to diet, would be far more significant if he had obtained diet 
records and given prenatal care to his control patients instead of .“^electing their histories from 
the hospital" files. 

The report by Burke and her co-workers is difficult to break down into the number of 
various complications. One wonders why there were no abortions in this studv. All still- 
births, premature and functionally immature fctu.se.«, babies with erythroblastosis, congenital 
heart and other anomalies, are classified in the “poorest infant” group. There were four 
patients with placenta previa with no fetal death.s, but if the series were larger there would 


be fetal deaths from placenta previa, from abruptio placentae, and from the accidents of labor 
which certainly cannot be charged to diet. The groups of good-excellent and poor diet are 
too small to warrant any conclusions. The fetal grouping is not warranted. 

Burke and co-workers state: “Isutrition has not occupied a place of major importance 
as a part of prenatal care. The ob.«tetrician ’s primary- inlere.sf is not so much the health and 
development of the unborn infant as the health of flie mother during pregnancy.” Diet in- 
struction, right or wrong, has been given by ob.«letricians to pregnant patients for over thirty 
years. The obstetrician is interested in having a live healthy mother and a live healthy baby. 
If he disregarded one or the other he would !=oon have no practice. 


Extravagant claims had been made by several investigators relative to the 
decrease in fetal mortality in the hemorrhagic disease and intracranial injury 
group, resulting from the administration of vitamin K to the mother during 
labor. Potter compared the stillbirth and neonatal deaths and autop.sy findings 
on our service for five consecutive years. The data are given in Table III. 


Table HI 



1940 

1941* 

1942-" 

1943 

1.944 

(10 .WO.VTILS) 

Stillbirth 

24.0 




14.3 

ICeonatal 

20.4 




17.0 

Total 

.31.0 

30.2 

38.0 

■IQIgH 


Humber of babies 

2,710 

3,093 

3,517 

■9 



♦Parenteral Injection 3.2 mg. vitamin K (2-methyl-l, 4-naphthohyciroquinone. .3 — sodium 
sulfonate) during labor. 

■ j 

Dr. Potter '.states: “Examination of the death rates for the two j-ears during which 
vitamin K was given and for the following two years .chow almost identical rates for the fir.=t 
ten davs of ’life, and a distinctl 3 - lower stillbirth rate in the control series, ” Had the rate 
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for 1940 been used as a control, the improvement would have been marhed. Potter con- 
cludes: “From a study of this material it seems justifiable to conclude that the routine ad- 
ministration of vitamin K during labor in no way affected the infant mortality or stillbirth 
rate in the Cliicago Lying-in Hospital.” , 

Abortion . — According to Taussig, the incidence of abortion ranges from 
10 to 40 per. cent of all conceptions. The figures for our clinic are 5.6-h per 
cent. Jilall, Streeter, Huntington, and Hcrtig have each reported that two-thirds 
of spontaneous abortions are associated with and probably due to extensive 
abnormalities of the fetus. The remainder are due to maternal causes, such as : 
anomalies of the uterus, tumors, systemic disease, abnormal implantations of the 
ovum, etc. Improper diet may be an important factor in the etiology of these 
causes, but positive proof is lacking. Dieckmann and co-workers reported that in 
their diet studies in pregnant patients, 2.4 per cent of the control group aborted; 
and none aborted in the three complemented diet groups (cereal ; vitamins A and 
D; both). Since most abortions occur within the first three months, and since 
most patients do not come to the doctor until after the third month, it is obvious 
why most diet studies have such a low incidence of abortion. 

Toxemia : — The incidence of toxemia varies throughout the United States 
(0.5 to 25 per cent) and throughout the world (0 to 28 per cent). The edema, 
proteinuria, hypertension, and as.soeiated symptoms may be due to, pre-eclampsia, 
eclampsia; essential hypertension, or glomerular nephritis (acute or chronic). 
Our percentages for these conditions are 38, 4, 56, and 2 per cent, respectively. 
The average fetal mortality due to toxemia from various clinics is 16 per cent 
(9 to 26 per cent). Our fetal mortality is given in Table IV. 


Table IV 


TOTAL FETAL JIORTALITY 
(%) 

Pre-eclamppia ; mild 

6 

severe 

17 

Essential hypertension; mild 

7 

severe 

27 

Glomerulonephritis 

oS 


Obviously, the fetal mortality depends on the type of toxemia and on the 
severity. Pre-eclampsia oeeui's mo.st freciuently in the first pregnancy and diet 
is certainly one factor. The fact that it rarely recurs indicates that there are 
other factors because the diet would in all probability be the same in subseriucnt 
liregnancies. Fetal death in patients with essential hypertension and glomerulo- 
nephritis is due to va.scular le.sions in the maternal placental ve.ssels and it is diffi- 
cult to conceive of any effect that diet could liave on these vessels. There is a 
very definite connection between the incidence of toxemia and civilization. 
Eclainjisia and pre-eclampsia either do not occur or are very rare in many native 
]ieoi)les. Dieckmann and co-workers reported that, in their com])lemcnted diet 
studies, two groujis showed a .significant decrease in the incidence of toxemia 
and one showed an increase. They attributed these inconsistent results to the 
small number of patients'in each group. 
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Anemia. — The hemoglobin concentration is decreased in normal pregnancy, 
reaching a minimum figure at 26 to 34 weeks' gestation and then increasing, 
but not reaching nonpregnant values until some weeks post partum. If one 
uses nonpregnant standards, two-thirds of the pregnant patients are anemic. 
If one uses pregnant standards, 12 per cent of pregnant patients are anemic. 
Bethell has shown that if the pregnant patient has an intake of 50 grams or more 
of animal protein per day, the patient will not develop macrocytic anemia during 
pregnancy. 

Hemorrhages. — jMost dietary reports have not discriminated between the 
various types of hemorrhage occurring in pregnancy. Since the hemorrhage 
in placenta previa is the re.sult of an abnormal implantation of the ovum, it is 
difficult to see hoAv diet could play any part. The majority of the cases of 
abruptio placentae are associated with toxemia, and it is conceivable that the 
toxemia could be attributable to diet. However, these patients usually have 
essential hypertension, rarely pre-eclampsia. 

Fetal Mortality. — Our uncorreeted figures for stillbirths (400 Gm. -{-) for a 
ten-year period was 2.26, and for the pa.st ^mar 1 .24 per cent. It is 0.92 per cent 
for fetuses weighing 1,500 Gm. or more. Similar figures for the neonatal mor- 
tality are 2.03, 1.70, and 1.2 per cent. In 51 per cent of the stillbirths and in 
19 per cent of the neonatal deaths, it was impossible for either the obstetrician 
or the fetal pathologist to determine the cause of death. It is difficult to see how 
a proper diet could be an important factor in reducing stillbirths and neonatal 
deaths. If there is a constant decline in the fetal mortality, as is occurring on 
our Service, and if the percentages are small, it is obvious that great care must 
be used in the interpretation of results, even though the differences may be 
statistically significant. 

Fetal Anomalies . — Animal experimentation has demonstrated that extreme 
diet deficiencies result in some animal species in fetal abnormalities. Heredity 
is still the important factor in the production of minor abnormalities (cleft 
palate, extra digits, etc.) in human fetuses. IMajor anomalies have an unknowm 
etiology. Burke and co-workers attribute fetal abnormalities in the human being 
to diet deficiency although their group is extremely small. 

Size of Bahy. — The veterinarian has been able by selective breeding and diet 
to increase the weight and stature of various animals, but heredity is stiU the 
important governing factor. Burke and co-workers believe that they have been 
able to increase the weight and length of the baby by increasing the protein 
intake. One wonders whether, if the protein intake in their patients had been 
increased another 20 or 30 grams per day, the fetal length would have increased 
an additional 2 or 3 centimeters. 

Skeleton and Teeth. — A marked and prolonged deficiency in calcium, phos- 
phorus, and rttamin D before and during pregnancy will result in fetal rickets 
and in faulty fetal tooth development, as well as in osteomalacia in the mother. 

Breast Milk. — The veterinarian has been able by careful selective breeding 
and diet controls of cattle to increase either the amount or fat content of milk. 
This has not been done in the human being. However, the quality of human 
milk has been shovm to be affected by a deficient diet. The percentage of mothers 
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with adequate breast milk at discharge from maternit}^ hospitals is disappoint- 
ingly low, due in great part to lack of nursing care. Most obstetricians believe 
that if the patient had a proper diet during pregnancy and lactation and if 
adequate time for instruction in nursing and psjmhotherapy could be given by 
the nurses to each mother, three-fourths of the babies instead of less than half 
would be breast fed. 

eight . — ^We believe that the pregnant patient must have a proper diet, but 
this does not mean that she should have an unlimited calorie intake and as a 
result gain excessively in weight. The pregnant patient does not have to eat 
for two her own size. The diet must be increased during the last trimester. 
Data shown in Pig. 1 are taken from a report by Swanson and lob Avho analyzed 
fetuses at various ages. It is obvious that the amounts of nitrogen, calcium, 
phosphorus, and iron required for fetal growth are minimal up to the twenty- 
eighth week and from then on increase markedly; but even at term the total 
amount required is not excessive. The figure also shows the average weight 
of the baby for the various calendar months and it is noteworthy that the fetus 
at twenty-eight weeks weighs onl}’- 1,045 grams. We believe that the pregnant 
patients should be fed in only needed amounts as an athlete is fed at the “train- 
ing table’ ’ — ^not stuffed as if for a killing. 

It should be noted that many of the diseases peculiar to pregnancy occurring 
in domestic animals are the result of civilization and/or overfeeding. The milk 
fever of cattle occurs only in thoroughbred stock and is due to the marked loss 
of calcium in the milk. .A disease of pregnant ewes is due to overfeeding and 
lack of exercise. The same is true for rabbits. 

Chesley has made an extensive study of weight changes in pregnancy and states that 
the average weight gain based on all the reports in the literature is 10.9 kilograms with a 
standard denation of 4.9 kilograms. 

I calculated in 1936 that the necessary weight gain due to the physiologic 
changes of pregnancy — fetus, placenta, amniotic fluid, uterus, blood volume, 
breasts, etc. — amounts to 6.7 kilograms. Chesley calculates from reports in the 
literature a gain of 6.2 kilograms for the same physiologic changes of pregnancy. 
He states that there is an additional gain of 7 kilograms for the patient’s body 
and tissues, of Avhich approximately 2 Idlograms are due to stored nitrogen. We 
do not see any need for the additional 7-kilogram gain and are not certain Avhat 
levels of nitrogen storage are necessarjL We believe that there is no need for a 
total weight gain greater than 8 kilograms above the ideal weight. The first 
three months of pregnancy are characterized by either little gain or a loss of 
weight. The average weight gain for the remainder should then be a maximum 
of 225 grams (% pound) per Aveek. 

Every patient Avhose total weight gain is over 10.9 kilogi’ams does not 
necessarily have toxemia. Statistics do show, however, that the incidence of 
toxemia is increased in those patients who gain more than 13 kilograms. The 
total gain in pregnancy is not so important as the rate of gain. Patients Avho 
gain more than 0.6 kilograms per week liave an increased incidence of toxemia, 
especially pre-eclampsia. 
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Betliell and co-workers stale that with nutrition instruction a much smaller percentage 
of patients were overweight at term. One j’car later a considerably higher percentage were 
overweight, having paid no attention to diet in the interim. They also .state that of most 
significance for the majority of overweight women is the fact that prcfjiiancy is the provocative 
or aggravating agent responsible for increased weight gains throughout life, leading to the 
well-hnoxun hazards of obesity in later years. 
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If tlie patient’s -weight is ideal before pregnancy, we believe that the 
maximum gain should be 7 to 8 kilograms. In order to aid the patient in limit- 
ing her weight gain, suitable dietary instructions have been developed. In the 
organization of a plan for practical use, a procedure has been developed whereby 


Table V. Approximate EvALUATioxa of Daily Plan of Food Intake for Pregnancy, 

Containing 1,800 Calories 



QUANTITY 1 

MINERALS 1 

WTAMINS 

1 FOODSTUFFS 








ASCOR- 










APPROX- 
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NIA- 





DAILY FOOD 
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IMATE 

ca 

re 

A 

ACID 

MINE 

IN 

GIN 

GARB. 

PRO. 

fat 

CAL- 

INTAKE 

(GM.) 

MEASURE 

(G.M.) 

(MG.) 

(I.U.) 

(MG.) 

(MG.) 

(MG.) ; 

(MG.) 

(GM.) 

(GM.) 

(GM.) 

ORIESb 

Alilk 


1 quart 

1.12 



8 

Big a 

w&i 

1.2 

48 

34 

36 

640 

Egg 

50 

1 medium 

0.03 

1.4 

495 


■in m 




6 

6 

80 

Meat, poul- 

100<i 

Raw 

0.01 

3.3 

2,807 

2 

EEs 

igi 

5.9 

1 

24 

13 

215 

try,c or 


weight 











fish, cooked 


4 oz. 












Bread, 

90 

3 slices 

0.03 




0.24 

0.13 

2.6 

45 

9 

3 

240 

whole 














grain or 
enriched 














Potato, 

100 

2 cup 

0.01 

0.7 

35 

8 

0.08 

0.03 

1.0 

19 

2 


85 

cooked 
Green or 

100 

0.10 

1.4 

4,870 

23 

0.05 

0.17 

0.6 

6 

1 


30 

1 serving 

yellow veg- 
etable® 
Other veg- 

200 

O.OG 

0.8 ' 

405 

. 10 

0.08 

0.07 

0.6 

10 

2 


50 

2 servings 

ctablet 













Legumes or 

100 

h cup 












beans : 


cooked 












peas, navy, 
kidney. 

50 

i cup 

0.03 

2.4 

20 


0,14 

0.06 

1.8 

19 

7 

3 

130 

lima, or 

25 
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spoons 












or peanut 
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Citrus fruit 
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1 cup 

0.04 

0.8 

360 

84 

0.14 

0.06 

0.4 

22 

2 


95 

Other fruits 

100 

juice 

1 serving 

0.02 

0.6 

161 

5 

0.05 

0.05 

0.4 

15 

1 


65 

Butter or 

15 

3 level 



480 







12 

110 

enriched 
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margarine 


spoons 
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0.04 

0.01 

2.3 







spoons 












Sugar 
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Vitamin D 
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Total 



1.45 

15.4 

11,273 

140 


2.85 

16.8 

200 

88 

73 

1,800" 


“P'Eures on nutritive content talcen from ‘‘Food Composition Table for Short Jlethod 
Hietary Analysis (Revised)” by Eva G. Doneison and Jane M. Leichsenring, J. Am. 
Dietet. 21: -IIO, 1945 ; and “Tables of Food Composition Giving Proximate Alineral and 
\ itamin Coniponwts of Foods,” and “Tables of Vitamin Ixjsses in Cooking of Foods,” Com- 
mittee on Food Composition of Food and Nutrition Board, National Research Council, 1944. 

'’Calories have been rounded off to' nearest 5. 

'The evaluation of meat is based on Uie use of 100 grams of liver, 250 grams of pork 
or ham, 150 grams of fish, and SOO gi'ams of beef, veal, lamb, or fowl per ten-day period. 

"iWeight after cooking. 

'The vegetables included in this group are asparagiis, broccoli, carrots, green beans, 
kale, spinach, turnip greens, and other greens. 

^The vegetables included in this grdup are: tomato, fresh, canned, or juice; vegetables 
commonly served raw as celery, cucumber, lettuce, and cabbage ; and other cooked vege- 
tables as beets, eggplant, onions, rutabagas, and cauliflower. 

rAll fruits except citrus have bhen Included in this average. 

*>400 to SOO I. U. of vitamin D are given, the actual amount depending upon the con- 
centrate used. 
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it is possible to note the value and use of each food whicli composes a plan of 
daily food intake containing 1,800 calories. By making appropriate adaptations 
of this basic plan, it then becomes possible to formulate diets suitable for varia- 
tions in size, age, activity, cost, and food habits. In all cases, however, an at- 
tempt is made to limit the weight gain. The daily plan of food intake containing 
1,800 calories is enumerated and evaluated in Table V. 

In view of the present rationing restrictions and food shortages, complete 
instructions concerning food alternates have been necessary, particularly for 
the protein-containing foods. The restrictions on fat have been more of an 
advantage than a disadvantage because of the need for caloric limitations. 
Table VI outlines some of the suggestions given as alternates for the protein- 
containing foods. 

Table VI. Proteix Alterxates Recommexded ix Diet for Pregnancy 

ARPROXIMATIOX OF 
PROTEIN CONTENT 


DAILY food intake (OM.) 

32 oz. (1 quart) of fluid milk 34 

The approximate protein equivalent of 1 pint of fluid milk i.s 8 oz. of 
evaporated milk or IV 2 oz. (5 level tablespoons) of dried skim milk. 

Also, 1 serving (4 oz.) of milk pudding* or ice cream* may be con- 
sidered approximately equivalent to 3 oz. of fluid milk. 

One egg or 1 oz. of American cheddar-type eliee.se or 1 oz. of cottage cliecse G 

or 1 oz. of fish, poultry, or meat, or tablespoons of peanut butter t 
4 oz. serving of meat or poultry or fish, or 2 oz. of soybean flour, or 7 oz. 24 

(1 cup) cooked soybeans, or 2 eggs and 2 oz. of cottage cheese. 

Also, tablespoons peanut butter may be considered equal to 1 oz. 
of meat. 

3% oz. serving cup) of cooked peas, navy beans, kidney beans, or lima 7 

beans, or % cup cooked soybean.s, or 1% tablespoons peanut butter 
3% oz. serving of potato, cooked 2 

Other vegetables — 3 servings 3 

Citrus fruits — 2 servings and one other fruit 3 

3 slices of bread, enriched or whole grain, or equivalent grain product 9 

The approximate protein equivalent of one slice of bread is 1 oz. (dry 
weight) of cereal or % cup cooked spaghetti* or noodles* or G soda 
crackers, or 1 small piece of cake,* or a 2 inch cube of cornbread,* or 
3 graham crackers. — 

Total 88 


•tVhere variations in caloric values occur, adjustments are made to maintain isocaloric 
values. 

tTwelve grams of dried brewer’s yeast (3 level teaspoons) or twelve grams of peanut 
flour also yield six grams of protein. 

AVlien the patient is not accustomed to drinking milk, recommendations may be made, as 
suggested by Turner, for “the use of milk in soups, desserts, or flavored beverages. How- 
ever, the most inconspicuous and in many cases, the most acceptable way in which to add milk 
is in the form of dried milk. Approximately 1% ounces (5 tablespoons) of dried skim milk 
will equal one pint of fluid milk. This dried milk may be incorporated as a drj- ingredient in 
the preparation of meat loaf, ma.shed potato, sandwich spreads, cooked cereals, hot breads, 
cookies, pastries, or puddings with little difficulty. Also, a palatable drink may be prepared 
by adding approximately 2(4 tablespoons of dried milk to one glass (8 oz.) of fluid milk. 
This will provide approximately 15 Gm. of high quality protein per glass. In some parts of 
the country, dried milk may be obtained from the retail grocery store. In other places it may 
bo necessary to depend on the courtesy of a bakery shop, ho.spital, or dairy.” 

Turner also pointed out that ‘ ‘ milk contributes the major portion of calcium and phos- 
phorus in the diet as well as a large share of the protein and vitamins of the B complex. 
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Wliile 2% ounces of cottage cheese would be equivalent in protein content to one pint of milk, 
the cottage cheese would supplj- less than one-tenth of the calcium, phosphorus, iron, -v-itamin 
A thiamine, and riboflavin supplied by the milk. Two and one-half ounces of American Ched- 
dar cheese would supply calcium equivalent to one pint of milk but would be much lower in 
vitamins of the B complex. In this case, the further use of liver or other glandular meat one 
or two times a week would be desirable to augment the iron and A and B vitamins in the 
diet. Pork would enrich the thiamine intake. Eggs will supply a significant amount of 
vitamin A and iron. Legumes and whole grains will also contribute iron and vitamins of the 
B complex.” A comparison of the nutrients in equivalent amounts of protein-containing 
foods may be found in the table by Turner. Where any alternates or substitutions are used 
on the basic plan of food intake an attempt must be made to compensate for all nutrients. 

The normal pregnancy diet as discussed is presented to the patient either 
in class or in an individual interview. Because of the large number of patients 
in the clinic, no attempt has been made to follow up these instructions unless the 
patient needs additional help in maldng certain dietary restrictions. The 
dietitian is always available for consultation with patients. 

Lactaiion . — The increased requirements for lactation, over the needs for 
pregnane}^, may be met simply by including an additional pint of fluid milk or 
equivalent (see Table VI), an additional serving of citrus fruit, and two table- 
spoons peanut butter or equivalent. Other foods may be used to supply these 
increased needs, by considering tlie total nutrient content of each food and 
making adequate use of compensatory foods. 

"We plan to make an evaluation of the dietary instruction by an intensive 
study of a part of this group of patients, through a correlation of the dietary in- 
talve with the laboratory and clinical findings. In an effort to increase the 
reliability of the diet history, it is planned to make a periodic record of the 
weight of the patient’s food intake. It should then be possible with correspond- 
ing laboratory and clinical findings to determine if a correlation exists between 
nutrition and the incidence of toxemia, anemia, and the other factors previously 
mentioned. 

Summary 

The relation between diet in pregnancy and maternal and fetal complica- 
tions and mortality has been discussed. The data so far reported in the literature 
indicate the value of a proper diet. The results, if true, are of the greatest im- 
portance, but the number of cases in each series is small. Furthermore, some of 
the conclusions are at variance vdth clinical obstetrics. The cost of supervising 
pregnant patients as well as supplying diet deficiencies would be increased but 
would be justified if the reports are confirmed. Therefore, we believe that re- 
search projects in maternal nutrition should be started in various clinics through- 
out the country so that in a short period of time sufficient material wiU be 
available. 

We are limiting the total gain above the ideal weight to a maximum of 8 
kilograms by restricting the caloric content of the pregnancy diet. 
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GOVERNMENT AND MATERNAL WELFARE 

Frkd L. Adair, Ciiestertox, Ixd. 

T he ■\vell-kno'\vn phrases that each citizen of our country is guaranteed the 
fundamental rights of “life, liberty, and the pursuit of happiness,” and 
that our government is “of the people, by the people, and for the people” are 
purposeless unless certain fundamental objectives are attained. Without a satis- 
factory economic base and a Avorkable and responsive political and social sys- 
tem, these desiderata are not obtainable. Governmental authority must be 
derived from the people, be exercised by the people, and be for the benefit of 
the people. 

Knowledge is the source of the power of the people and it must be based 
upon the truth. The fullness of life, the preservation of liberty, and the attain- 
ment of happiness depend upon education and health. These are very inti- 
mately interwoven. The meaning of these words is not to be interpreted in a 
narrow sense but broadly in their full application to body, mind, and soul. 
This cannot apply to the few if democracy is to succeed but must rest upon the 
freedom of equal opportunity for all to acquire the knowledge and health 
essential to their well-being. It must be recognized that, while each one of us 
is entitled to as nearly equal hereditary and environmental opportunities as it 
is possible to have, nevertheless we are not all alike in our bodily, mental, and 
spiritual powers. It is neither essential nor desirable that we should be, for 
life is too many-sided and complex for all of us to fit into the same groove. 
The comforts and pleasures of life are increased by the products derived from 
the diverse talents of others. However, we should have the personal optimum 
of knowledge and health to secure the maximal pleasure, happiness, and benefit 
from the manifold opportunities of life. Our Government can and should 
provide the opportunities, but the individual must supply the initiative, the 
time, the energy, and the ability. Unless these opportunities are forthcoming, 
it would seem that democracy could not succeed. 

Our Government was founded upon the ideal of local self-government 
extended to progressively higher levels through sy.stems of representation. 
The ideal would seem to be a maximum of local self-government ivith a mini- 
mum of centralized governmental control. In our extensive country with its 
great variation in available resources and wealth as well as in concentration 
and diversity- of the population, there are manifold local problems which have 
to be solved largely by the intelligent interest of the local citizenry which fre- 
quentlj’- may need assistance from governmental agencies at higher levels. 

The problems are not the same in all communities, and the methods of 
their solution differ. The abilities of the local leaders are not always equiva- 
lent. The total and the per capita cost would not be the same in every area 
even for identical plans. ' The available wealth also varies so that all com- 
munities would not be able to carry out programs to give their citizens the 
essentials of health and knowledge, and balance their budgets. This of course 
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means some assistance from outside. Other types of help would also he neces- 
sary as competent personnel must he available for various activities in devious 
capacities. All this implies the development and establishment of some plan 
for the equalization of the distribution of wealth and personnel so that these 
essential opportunities for the attainment of health and knowledge may be 
available for all. 

Inasmuch as all of us are vitally affected by these programs, it behooves 
each one to scrutinize carefully all plans, especially those which involve our 
special activities and alter our ideals of democratic government. Various 
groups are particularly concerned, and it is important to recognize that the 
manner in which the individual is aifected also is reflected in the group and 
reacts on the community for better or for worse. Those who are most familiar 
with the work of the gi-oups in special fields should be the best informed and 
most capable of judging the results not only upon the workers themselves but 
also upon the segment of the community which they serve. 

Before discussing problems concerning health it may be well to discuss 
those concerned with education because these have been more fully developed 
and determined on a national scale. We probably would all agree that in this 
field there has not been an equal opportunity for all of our prospective citizens. 
There are many factors which are re-spon-sible for this, one of which is the lack 
of sufficient wealth in some areas with which to provide the educational facili- 
ties and personnel. We have developed, side by side, a public school system, 
from preschool to higher levels of learning, and private and secular institutions 
with diverse means of support which meet a variety of needs and desires. All 
this has been accomplished through individual, local, and group initiative and 
enterprise, with a modicum of centralized governmental leadership or .support. 
There are some serious gaps which need to be filled, many of which could be 
bridged by Federal, State, or local governmental subsidies. 

A word about taxation may be pertinent. One could be justified in 
believing that two of the main purposes of Federal and State taxation should 
be : fix’st, the support of the centralized government ; and second, the equaliza- 
tion of the distribution of monies to secure to each community the essential 
opportunities to secure health and knowledge. This, according to our demo- 
cratic principles, should be accomplished with a minimum of centralized con- 
trol and a maximum of local initiative and accomplishment. 

The development of health agencies is not exactly comparable to that of 
those devoted to education, as their local development has not been nearly as 
widespread. This is in part due to the more recent recognition of the essen- 
tiality of community health agencies. It appears that there is a much more 
- pronounced tendency to centralized Federal initiative, support, and control 
through funds distributed to the States according to bureaucratic planning. 
It should be stressed that these tax funds come from the communities in vary- 
ing ratios but are distributed mainly on the basis of matching and on a per 
capita basis. It is also important to recognize that of the total national income 
only a certain percentage could ever be available for taxation mthout -wreck- 
ing our social and economic structure and, further, the larger the percentage 
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which goes into the Federal budget, the less there will be for State and local 
governmental budgets. If this plan is carried too far, it would practically 
destroy local self-government. It behooves us, therefore, to give careful con- 
sideration to governmental trends in these directions and interpret them not 
only in their relation to health activities but also to the development and pro- 
tection of our democratic ideals. 

Among the fields of health activities, that pertaining to maternity and 
infancy has great appeal, as there is not only an intelligent but also a senti- 
mental interest, and often the emotions dominate the intelligence not only of 
individuals but also of the masses. 

The Children’s Bureau of the Department of Labor is a good example of 
the trend of the Federal Government in its health legislation and administra- 
tion. Its activities, furthermore, have been more or less Avithin the domain 
of health of mothers, infants, and children. In studying trends one can gain 
rather exact and pertinent information from studying the records Avhich are 
to be found in the Annual Reports of the Secretary of Labor. 

Originally approved by Congress on April 9, 1912, the Children’s Bureau 
Avas in the Department of Commerce and Labor Avith Julia Lathrop as Chief. 
It Avas transferred to the Department of Labor upon its creation on March 4, 
1913. This Bureau has had a life span of thirty-three years Avith three chiefs, 
Grace Abbott and Katharine Lenroot folloAving Julia Lathrop. The original 
expressed purposes of the Department Avere “to foster, promote and develop 
the Avelfare of the Avage earners of the U. S. A. and improve their Avorking con- 
ditions and to advance their opportunities for profitable employment.” 

The stated purposes of the Bureau Avere to “investigate and report upon — 
all matters pertaining to the Avelfare of children, child life among all classes 
of our people, and shall especially investigate the question of infant mortality, 
the birth rate, orphanage, juA’^enile courts, desertion, dangerous oeeupations, 
accidents and diseases of ehildren, employment legislation affecting children 
in the several States and Territories.” In the first report it is stated that four 
bulletins Avere published, auz., on birth registration, urban baby saving cam- 
paigns, prenatal eare, and statistical report on the number, age, sex, etc., of 
children. At this time the staff consisted of 15 persons, and the budget Avas 
$25,640 AAuth $4,000 as a contingent fund. 

The folloAving year it Avas recommended that the staff be increased to 76 
and the appropriation to $164,640. There Avere studies on infant mortality and 
the problem of mothers’ pensions receh’^ed attention. There Avere in addition 
other studies Avhieh had no bearing on maternal Avelfare. In 1915 a diAusional 
organization Avas established consisting of .(1) statistical, (2) library, (3) in- 
dustrial, (4) hygiene, and (5) social seiwiee diAusions. 

In 1916 three ncAV approaches for the development of the programs Avere 
stated: (1) studies in child Avelfare in rural areas by field workers; (2) re- 
search study of existing data on maternal mortality; (3) natiouAvide observ- 
ance of “Baby Week.” An increase of staff to 133 persons and an appropria- 
tion addition of $187,520 to make a total of $352,160 Avas recommended. The 
folloAAdng purposes Avere stated: (1) continuance of the infant mortality 
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study; (2) development of rural studies of maternal and child welfare; (3) 
dCyelopment.of child labor studies. 

In 3917. an administrative division was added for the enforcement Of the 
United States Child Labor Act, and Grace Abbott was made the Director. 
There was a special approprialion for this purpose. As the result of some 
studies in our own and other countries it was determined that the conservation 
Of infant life was to be accomplished by “public protection of maternity”; 
the making “promptly and uniformly available, for all mothers and children, 
in town and country alike, irrespective of income, the services of nurses, doc- 
tors, conference centers and hospitals.” The “Children’s Bureau recommends 
the adoption in the U. S. A. of a nationwide plan for the public protection of 
maternity with Federal aid.” The suggested program was to include not less 
than; (1) Public Health nur.ses, (2) instruction in schools and universities, 
(3) conference centers, (4) hospital facilities, (5) proper care at childbirth. 

In 1918 the report stressed the public protection of infancy and maternity, 
cited statistics concerning the relation between family income and infant mor- 
tality, quoted mortality figures for mothers and infants and the relationship 
between maternal care and infant mortality, and pointed out the failiu’e to 
reduce mortality since 1900. 

In 1919 a special allocation of $150,000 was received from the President’s 
Fund, and certain minimal standards for jnaternal care were set forth. These 
included ; 

1. SuiRcient iivuilablc maternity or prenatal center.s to provide for all cases not other- 
wise receiving such care. Certain standards of care were elaborated. 

2. Accessorj' clinics for pregnant women such as dental, venereal, etc. 

3. IMaternity hospitals or maternity wards in general hospitals .sufficient to provide 
care in all complicated cases and for all women wishing hospital care; free 9 r part payment 
for obstetric care in every necessitous case at home or in a hospital. 

4. All midwives to have adequate training, to be licensed and supervised. 

5. Income sufficient to allow the women to remain home during lactation. 

6. Education of the public relative to the importance of problems presented by infant 
and maternal mortality and their solution. 

The funds available during that fiscal year had been increased to $597,160. 

In 1920 an appropriation of $654,260 was requested for the ensuing year, 
’fhe report called attention to the fact that before the campaigns of the Chil- 
dren’s Bureau only eight States had child hygiene or welfare divisions and 
that now there were 35. An intere.sting statement is made in this report: 
“One of the bureau’s mo.st important functions in the field of child health is 
the service it can render in an advisory capacity to these newly created divi- 
sions.” For the fiscal year ending June 30, 3921, the expenditures of the 
Children’s Bureau were $238,383. 

It was in November, 3921, that the so-called Sheppard-Towner Act became 
law. During that fiscal year the expenditures. $236,751, and an additional 
$204,638 were transferred to the States. This Act specifically required that 
there was to be no payment to the mother, and none for Imildings or equipment. 

In 3923 the report says, “The Children’s Bureau created in 3912 for scien- 
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tific research in the field of child care has had its usefulness greatly extended 
during the past year by the passage of the Maternity and Infancy Act.” 

In ]\Iarch, 1922, the appropriation for the purposes of the above Act was 
$490,000. Of this, $12,500, about 21/2 per cent, was for administration; $240,000 
was to be equally divided among the States; and the remainder, $237,500, was to 
be apportioned according to population and matched. 

Quoting from the report of that year one finds interesting sentences: 

“The specific measures involved in Slate plans are accurate birtli registration, im- 
proved milk supplies. State surveys of the medical and nursing facilities for maternal and 
infant care, and registration and sujoervision of midwives. Everywhere the plans of woi'k 
are largely educational to be carried out through actual teaching of mothers by public 
health nurses.” “Any public health measure is largeh' educational.” “Tliis is particu- 
larly true of maternal and child hygiene.” 

In 1923 the constitutionality of the ‘‘Act,” which had been questioned by 
Massachusetts, was upheld and forty Stales had accepted the programs. In 
1922, $477,500 were available to the Stales, and in 1923, $1,190,000. The report 
in 1924 indicates that "during the last year real progress has been inade by the 
States both in developing programs especially adapted to local needs and in 
extending the educational work to a larger number of mothers. ” 

In the report of 1925, the Children s Bureau expended $342,873, and the 
funds available for 43 States and Hawaii amounted to $477,500 available from 
1922, and $1,190,000 for the fiscal year 1923-1924. The specific objectives men- 
tioned were "better care through the teaching of motliers and their education 
relative to the need and value of skilled supervision during pregnancy, child 
birth and the lying-in period and more widespread medical and nursing facilities 
so that adequate maternity and infancy supervision will be available to all who 
need it.” 

In 1926 the Standards of Prenatal Care were published, and by 1927 two 
additional States had accepted the provisions of the Act leaving Massachusetts, 
Connecticut and Illinois as the only exceptions. The five-year appropriation 
of $1,240,000 annually ended on June 30, 1927, but special legislation extended 
it for two years, i.e., until June 30, 1929. The annual report argues that "Any 
unprejudiced examination of the work done under the Act would show the 
value of cooperation of Federal, State, and Local Governments in developing 
better home care for mothers and babies and better community provision for 
hospital care at the time of child birth.” The expenditures of the Children’s 
Bureau were $337,878, not including the allotments to States. 

In 1928 the funds available for the States were $1,201,725 and the expendi- 
tures of the Children’s Bureau were $317,339. The folloAving quotations are 
pertinent. "In the 16 years that it has functioned as a fact-gathering bureau, 
public and private agencies interested in the care of children and individual 
parents have increasingly made use of the infoi-mation that has been painstak- 
ingly and dispassionately assembled by the scientific statf of the bureau.” 

It is noted in the 1929 report that "The Sheppard-Towner Act, which was 
approved Nov. 23, 1921, provided for Federal and State co-operation in pro- 
moting the welfare and hygiene of maternity and infancy for a five year 
period. This was later extended for another two years and by 1929, 45 States 
and the Territory of Hawaii were co-operating with the Children’s Bureau 



-718 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


under the Act. It was the obvious intent of Congress in enacting the law 
that the Federal Government should lead the way in providing for the better 
care of mothers and children of the nation and to that end it made generous 
appropriations from the Federal Treasury for use in the States which made 
like appropriations for the same purpose.” “Although Federal Funds are no 
longer available for actual participation it is the purpose that the Children’s 
Bureau shall continue its recognized leadership in the maternity and infancy 
work in collecting and publishing helpful information as well as in an advisory 
capacity.” The expenditures were $316,274. 

The report of 1930 indicates the conclusion of the field work on the 
maternal mortality study begun in 1926 in 15 States. Also progress in the 
study of the causes of stillbirths and neonatal deaths. Important steps were 
taken in July, 1929, in planning the work of the Hoover “White House Con- 
ference on Child Health and Protection” which was financed by other than 
government funds. This conference had an important Subcommittee on Pre- 
natal and Maternal Care as part of the Section I Medical Service which held 
its final sessions in February, 1931. As a result, The Children’s Charter was 
promulgated, from which the following excerpt is taken : “The right to grow up 
in a family with an adequate standard of li\nng and the security of a stable 
income as the surest safeguard against social handicaps. ’ ’ 

The reports of 1931, 1932, 1933, and 1934 show expenditures of $338,865, 
$386,632, $359,183, and $343,241, respectively. The Maternal Mortality Report 
was published in 1933, and in 1934 emphasis was placed upon the great need for 
Federal cooperation with the States along the lines of the pre^^ous Maternity 
and Infancy Act. 

The expenditures in 1935 were $342,631. The report of that year points 
out that with the “enactment of the Social Security Act of August 14, 1935, 
and the appropriation of funds to make it operative Feb. 11, 1936, a far-reach- 
ing specialized undertaking to safeguard the health and welfare of America’s 
children was inaugurated. ’ ’ 

The 1937 report shows the expenditure of $6,704,024, of which the alloca- 
tion to States was $213,176 in 1936, and $2,788,608 in 1937 for carrying out 
the maternity and infancy program and a comparable but somewhat smaller 
amount for the care of crippled children. Quoting, we find that “evidence is 
steadily accumulating that a direct and courageous attack must be made on 
the central problem of reducing maternal mortality and morbidity and deaths 
of infants under one month by extending adequate medical and nursing care 
to all mothers and infants at the time of delivery and by continuing medical 
and nursing supervision throughout the prenatal and postnatal periods.” At 
this time the appropriation under the Social Security Act was : 


Maternity and Infant Health Service $2,820,000 

Crippled Children 2,150,000 

Child Welfare 1,200,000 

Federal Administration 299,000 


The report of 1938 indicates a total appropriation of $8,352,359. 

In July, 1938, the National Health Conference’s “recommendations in the. 
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fields of maternal and child health called for a gradually expanding program 
reaching at least by its tenth year a total additional expenditure of $165,000,000 
distributed as follows : 

Maternity Care and Care of Newborn Infants $95,000,000 

Medical Care of Infants 60,000,000 

Services for Crippled Children 10,000,000 


The Federal GoA'ernment was to meet approximately one-half by the Social 
Security Act Appropriation. 

In this annual report these appropriations are listed as: 

Alaternitj' arid Infancy $3,700,000 

Crippled Childi-en 2,800,000 

Child Welfare 1,475,000 

Administration 306,000 

The annual reports of 1939, 1940, and 1941 indicate expenditures for the 
respective years of $8,964,927, $10,618,693, and $11,935,944, and in 1942 em- 
phasis is placed upon "the need for public provision for maternity care for 
wives of men in the armed services and medical care for their children.” 

During that year the payments to the States Avere : 


Maternity and Infancy $5,983,318 

Crippled Cliildren 4,053,292 

Child Welfare 1,569,009 

The 1943 report shows the following expenditures : 

Maternity and Infancy $5,740,218 

EMIC* 1,200,000 

Crippled Children 3,862,531 

Child Welfare 1,582,774 

In 1944 the report indicated payments to the States as folloAVS : 
Maternity and Infancy $ 5,946,183 

EMIC 29,700,000 

Crippled Children 3,781,751 

Cliild Welfare 1,423,314 


"This new program has contributed to the development of improved 
standards of maternal and infant care and has stimulated Avidespread interest 
in developing additional resources for medical, hospital and nursing care.” 

There is noAV before Congress a bill entitled Maternal and Child Welfare 
Act of 1945. Under Title I, its purposes are enumerated as folloAvs : 

1. Maternity care, including medical, nursing, dental, hospital, and related services. 

2. Preventive maternal and child health work, including mental health. 

3. School health services. 

4. Diagnostic services and care of sick children, including medical, nursing, hospital, 
and related services. 

5. Dental care of children. 

6. Correction of defects and conditions likely to interfere with normal growth and 
development and the educational progress of children. 

7. Demonstration projects in the field of maternal and child health. 

8. Training of professional and technical personnel. 


•The Emergency Maternity and Infant Care appropriation was ?4,400.000. 
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The appropriation of $50,000,000 is aiilliorized for the fiscal year ending 
June 30, 1946. 

Under Title II, $25,000,000 is appropriated for the care of crippled children. 

Under Title III, there is an appropriation of $20,000,000 for child welfare. 
The approval of all State plans are ve.sted in the Chief of the Cliildren’s Bureau. 
All plans are to be in accord with Title V of the Social Security Act. “To 
carry out these functions and to administer the programs provided for under 
this act, $5,000,000 is authorized for appropriation to the Children's Bureau.” 

In a paper puhli.shed in the Aaiericax Journal of Obstetric-s and Gyne- 
cology, January, 1945, page 328, Daily probably expressed the views of the 
Children’s Bureau in advocating ho.spital care by speciali.sts for all maternity 
cases. The number of s])eeiali.sts requisite is e.stimated at 10,000, the annual 
compension to vary from $2,000 to $20,000. The necessary hospitals could be 
built and equipped over a period of ten years at an annual expenditui-e of 
$15,000,000. 

The estimated eo.st of providing medical and hospital care for all maternity 
patients Avould be about $250,000,000 yearly or about $100 for each birth. 

The EillC program, which reached a peak load of some 20 to 25 per cent 
of all deliveries, should give some idea of the amount paid by the Federal Gov- 
ernment for medical and hospital care foi’ these maternity patients and their 
babies, but it is to be doubted that this is an accurate index of the actual cost, 
and it is seriously questioned whether or not it would jirove to be satisfac- 
tory compensation for the type of service which should be had. Under this 
plan the government has made payments to the individual doctors and hos- 
pitals, usually on a flat fee basis and a per diem .eo.st plan. "While the family 
has been relieved of financial bui-den and i-e.spon.sibility it is to be seriously 
doubted whether or not the quality of care has been impi-oved. 

The main theme of this paper has been to show governmental trends by 
documentary evidence. The Children’s Bureau has been the Federal agency 
which has been interested in the welfare and health of children and women. 
The quoted eAddenee shows that the original concept was not that which now 
constitutes its major activity, namely, a “Health Agency.” Its activities 
have changed from inve.stigation, advising, and administration, to .supervision, 
administration, and service. It is now concerned with women as well as 
infants and mothers. Under the now proposed act of 1945, all individuals 
under 21 years of age come under its domain. Primarily the programs have to 
do with health as distinguished from welfare. 

If one considers the scope of the proposed act. the only portion of our 
population not included within its provi.sions would seem to be that relatively 
small proportion of males who are over 21 years of age. 

Health is not acquired in or limited to any one sex or age period or to 
any physiologic or anatomic state. Health is something that is positive and 
not merely negative. As applied to individuals and communities it is the re.su!t 
of carefully integrated comprehensive knowledge intelligently applied. 
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The application begins witli the individual and extends up through the 
family and the community to include progressively larger units of government, 
and with present trends no one nation can be a law unto itself. There must be 
one unified health agency based upon local units of varying size and extending 
upward to one Federal health agency. At present there would seem to be two 
major Federal health agencies developing: one in the Children's Bureau and 
the other in the United Stales Public Health Service, with budgets amounting 
to millions of dollars yearly. There are also other Federal departments which 
have major health activities which are related to their principal functions. 
The growth of these Federal health agencies wuth increase in personnel and 
appropriations has been rapid and phenomenal, and one wonders how much of 
the national income can be absorbed by the h'^ederal government without 
seriously curtailing the amount of money available to the local communities 
for taxation to support their health and educational activities. How much of 
the national income can be diverted to AVashingion to be redistributed to the 
various communities from Avhieh it came without eventually limiting this tax- 
ing ability of the States and local communities? These are matters for the 
economists to discuss and perhaps decide, but we as citizens and doctors are 
seriously concerned about these trends in the functions of Federal bureaus and 
departments. 

There is much in the reports to indicate that the Children’s Bureau as- 
sumes credit for progress in the field of maternity and infancy and, while without 
doubt the Bureau has contributed much, it must be remembered that medical 
sciences have progressed independently and that the advice of medical experts 
familiar with these advances have been gratuitously available to the Bureau. 

These experts in their various fields have been the leaders, and the Bureau 
has been the medium. The point which should be stressed is that these men of 
science have been the product of the American system of medical education, 
investigation, and practice. America has now advanced to world leadership 
in the medical sciences, and the major issue is flatly before us and the citizens 
of our country. Should present goveimmental trends be permitted to change 
seriously, by legislative act, an educational, research, and service system of 
medical care which has stood the test of time, of war, of pestilence, and of 
peace, and which is still progressing on all fronts? Should not the present 
program be evolved and not be submitted to revolutionary hothouse develop- 
ment? Should it not be developed upon a basis fundamental to our form of 
democracy and in accord with the dignity of the individual citizen and of a 
worthy profession? 

Let it not be forgotten that the quality of medical service depends upon 
the quality as well as the quantity of those who render it. The medical pro- 
fession must be progressively maintained both qualitatively and quantitatively. 

Lastly, the rendering of high quality medical care depends not only upon 
personnel but also upon adequate facilities, which have never been available 
in all areas through no fault of the medical profession. 

Let the cooperative efforts of Federal, State, and local resources provide 
the facilities, and private professional enterpi’ise develop the personnel. 



THE RH FACTOR IN OBSTETRICS- 

H. F. Tratjt, M.D., B. C. McIvor, Ph.D., J. Howard, A.B., S. P. Lucia, 

AKD L. GHAR^^5T, il.D., S.VX FrAXCISCO, CzU^IF. 

(From the Department of Oistctrics and Gynecology and the Department of Preventive 
Medicine of the University of California Medical School) 

S ELDOM has a medical diseoveiy been accorded practical application as widely 
and intelligently as that which has followed the annonneement of the Rhesus 
blood factor by Landsteiner and Wiener in '1940. In four years’ time, not only 
has its implications in blood transfusion been taken into account, but a great 
deal has been learned concerning the various complications it imposes in the 
obstetric field. All this activity is in sharp conti-ast to the more important 
announcement of the A and B blood factors by Landsteiner in 1901, after 
which a considerable number of years elapsed before blood gi-ouping and 
blood matching became well understood or widely used by the medical pro- 
fession, The ditference in reaction may be taken as a measure of the impor- 
tance that blood transfusion and hematology in general have assumed in 
medical practice. 

Although the Rh factor is important to all who use blood as a therapeutic 
agent, it is particularly in the field of obstetrics that this discovery has its 
greatest significance, because not only is the obstetrician concezned with un- 
toward transfusion reactions, but also he must take into account the fact that 
the transfusion of an Rh-negative patient with Rh-positive blood, on the one 
hand, or the harboring in utero of an infant which has iziherited Rh-positive 
blood characteristics from an Rh-father, on the other, may induce the pro- 
duction of antibodies which may and often do aifeet the offspring adversely. 
In fact, this process may seriously modify the reproductive period of as many 
as 15 to 18 per cent of women in the childbearmg period of life. 

It is well for us, therefore, to understand izi so far as is possible the vari- 
ous elements of the problem which this characteristic of the red blood ceU 
imposes upon us. 

Historical Background 

Although rapid progress has folloAved Landsteiner and Wiener’s an- 
nouncement in 1940, actually the sequence of events leading up to that enun- 
ciation occupied a considerable period of time. As long ago as 1905 Dienst 
noted that a remarkably high postpartum titer of agglutinins in matei-nal 
blood serum occurred when the mother’s blood contained an A or B agglutinin 
Avhich was capable of agglutinating the red blood corpuscles of her offspring. 
He believed that this resulted from an antigenie action of fetal blood cells 

•Head before the Academy of Medicine, PorUand, Oregon, Jan. 10, 1945. 
tAssisted by a grant from the Columbia Foundation. 
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wliicli liad somehow gained access to the maternal circulation. Others, Murray 
in 1910, jMcQuarrie in 1923, Ottenberg in 1923, Oruhzit in 1924, and Allen in 
1926, pondered the concept of fetal and maternal incompatibility in trying to 
explain eclamptic toxemia with various resulting opinions. It was not until 
1938 wlien Darrow approached the matter from the point of view of the in- 
cidence of erythroblastosis that anything like our present hypothesis was 
forthcoming. She suggested that there Avas a fundamental difference in the 
chemical constituents of fetal and maternal blood of such a kind that a maternal 
reaction to the fetal type occurred and Avas folloAA^ed by transmission of the 
resulting maternal antibodies through the placenta, bringing about agglutina- 
tion of fetal cells and subsequently the syndrome knoAvn as erythroblastosis 
fetalis. Her hypothesis lacked confirmation. 

Meaiwhile, a parallel group of observations concerned primarily Avith 
transfusion reactions had stimulated a trend of thought A\diich also lead to 
conclusions someAifiiere near the truth as aa^c uoaa' understand it. Stetson, in 
1933, reported the history of a .young Avoman aa4io, after fiA’^e successful preg- 
nancies, then had serious transfusion reactions during a series of blood trans- 
fusions AAdien the husliand Avas the donor, meaiiAAdiile tolerating the blood of 
brothers as donors AAuth no reaction. He postulated that an inherited iso- 
agglutinogen must be present in the members of the patient’s oaaoi family and 
that. the transfusion of foreign blood (husband) probably stimulated the pro- 
duction of agglutinins such that it caused reactions to the bloods of all persons 
outside her famil 5 ^ 

Culbertson and Eatcliffe, Parr and Krischner, Goldring and Graef AA^ere 
others Avho reported transfusion reactions under circumstances AA^hieh sug- 
gested that “intragroup” transfusion I’eactions Avere due to antibodies induced 
by transfusion or produced by a pregnancy. 

It Avas not until 1939, hoAvever, that Levine and Stetson reported an ir- 
regular isoagglutination reaction in AAdiich a pregnant AA'oman agglutinated 80 
per cent of the blood of donors of the same blood grouping, and inferred that 
she had become immunized to some factors Avhich had been inherited by the 
fetus from its male parent. 

It became quite probable, therefore, that Avhen atypical agglutinins Avere 
present, producing a transfusion reaction, several other factors Avere also true : 
either the patient had had preAdous transfusions or had been recently preg- 
nant, or that the blood cells of the immediate family, exclusive of the husband, 
AA^ere the only ones Avhieh the patient’s serum did not agglutinate. On the 
other hand, it Avas shoAvn that the husband’s blood AA^as most likely to cause 
a severe transfusion reaction. Furthermore, the possibility had been suggested 
of fetal inheritance of paternal antigens, AA'hich AA’-ere absent in the mother, 
resulting in the production of maternal antibodies of such a titer that a reac- 
tion folloAA'^ed transfusion from many donors. 

In 1940 Landsteiner and Wiener demonstrated an agglutinogen in the 
blood of the Ehesus monkey. After injecting monkey blood into rabbits, the 
serum of the latter contained agglutinins capable of reacting Avith a high per- 
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centage of liiiman red Wood cells. They designated these agglutinogens as 
“the Rh factor” because it was found to be a constant characteristic of the 
red blood cells of the Rhesus monkey. Those human cells which were not ag- 
glutinated by the antirhesus serum Avere designated as Rh negatiA'e, AA’^hereas 
those Avhich Averc agglutinated by it Avere called Rh positive. 

Wiener and Peters, in 1940, made the first practical application of the Rh 
immunizing principle Avhen they demonstrated that three Rh-negative persons 
having transfusion reactions folloAving Ihc use of homologous bloods probably 
had been transfused and sensitized previously Avith Rh-positive blood. 

In the same year Levine demonstralcd that a number of Avomen AA'ho had 
had repeated abortions posse.ssed blood sera in Avhieh isoagglutinins similar to 
the Rh factor Avcre present. FolloAving this lead, LeAune and his co-Avorkers 
invesfigafed a number of Avomen who had given hivth to erythvohlastotie in- 
fants and discovered that mo.st of the mothers Avere Rh negative and, further- 
more, that the incidence of Rh negativity in 1his group Avas many times that 
found in the general population. This led to the hypothesis that erythoblasto- 
sis fetalis is the rc.sult of the formation of Rh agglutinins on the part of the 
Rh-negative mother either as the re.sult of transfusions of Rh-positive blood or 
the hai’boring of an Rh-positiA'c fetus. In the latter in.stanee, they postulated 
tran.smission of fetal red cells into the maternal circulation fdue to an imper- 
fect placental barrier) Avith the resulting formation of agglutinins AA*hich then 
retraversed the placenta and produced agglutination and probably hemolysis 
of the fetal red blood cells. 

Thus has groAvn our present concept of the opci-ation of the Rh factor in 
transfusion and in pregnancy. 

Incidence of Rh Factor in the General Public 

As a result of the iuA'estigations of numerous Avorkers, the incidence of Rh 
positmty and Rh negatmty in A’arious parts of the Avorld has become knoAvm, 
Altogether more than tAveh'e thousand individuals have been tested, Avith 
results shoAving about 85 per cent to be Rh positive and about 15 per cent Rh 
negative. Table I, from Potter, gives the sources of this infonnation. It 
has been found that there are racial differences in these characteristics. 


Table I. Kaciai. Diffekexces ix Reactio.n' to Staxdakd Axti-Rh Seboji of the Type 
Agglutixatixg tub Cells of 85 Pep. Cext op White Perso.x.s (Fp.oir Pottep.) 




TOTAL 

XO.MBEP. 

OF 


P.EACTIOX TO AXTI-P.h SEP.EJI 




1 POSITIVE j 


AETIIOP. 

P.ACE 

SUB.IECT.S 

1 XO. 

% 1 


mm 

Combined data 

White 

7,020 

6,485 

85.1 

1,135 

14.9 

Landstciner and 
AA’iener 

Kegro 

113 

104 

92.0* 

9 

8 . 0 * 

Levine 

Land Steiner, 
Wiener and 

Xegro 

American 

Indian 

264 

252* 

95.5 

12* 


Ylatson 

Full blooded 

120 

119 

99.2 

1 

0.8 

Mixed blooded 

355 

148 

95.5* 

7 

4.5* 

Levine and Wong 

Cliine?e 

1.50 

149 

99..3 

1 

0.7 

‘Figures calculated from author's percentages. 
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“WliGreas the Avliite race is approximate!}’' 85 per cent Rli positive, the Negro is 
about 93 per cent, and the Indian and Cliinese from 95 to 99 per cent Eh positive. 

In -our own experience (Tal)le II) in anal^yzing 1,479 blood specimens we 
have found 82.4 per cent to be Eh positive, and 17.6 per cent to be Eh negative. 
The relationships to tlie other blood factors are shown. 

Inheritance of the Eh-posilive characteristic is of considerable importance, 
therefore, particularly in white populations. It has been found that it is in- 
herited as a dominant in the Mendelian manner. Landsteiner and Weiner have 
found that inheritance is broiight al)out by two allelic genes which they have 
represented as Eh (positive) and rh (negative). The phenotype Eh positive 
would embrace genotypes Eh Eh (homozygous) and Eh rh (heterozygous), 
while the iDhenotjqae Eh negative would include on!}’- rh rh inheritance. 

n 

TOTAL NUMBER OF 

BLOOD SPECIMENS ANALYSED A6 OF 6-30-44 
PERCENTAGE DISTRIBUTION 


TOTAL NO ’.14 79. 

Wo Rh+- v 8S.4 
. Wo Rh- : 17,6 


GROUP 

Rh + 

Rh- 

AB 

30 

31 

A 

41.7 

40.6 

B 


10.3 

O 

44. a 

46.0 


DCi. 

INHERITANCE OF THE Rh FACTOR 
Material oblained from aiudy of 60RH negalive womer 
from U. C.H. Obstetrical Department. 




FATHFR 



Rh neoahv^ 

15 V 0 

Rh positive 
e>5°/o 

Q 

sj 

Rh negative 

40°/o 

9. =100% 

.•.heterozygousd' 

1 

Rh positive 

60°/o 

0 

36=ri°/o 


The accompanying table (IIi) indicates the inheritance as disclosed by 
onr study of sixty Eh-negative women, their husbands, and the resnlting off- 
spring. Forty jper cent of the offspring were Eh negative and 60 ijer cent were 
Eh positive. Of the Eh-negative matings, 100 per cent were Eh negative, 
which might be expected. However, of the matings of Eh-positive husband 
and Eh-negative wife, 29 per cent of the offspring were Eh negative, which can 
only be interpreted by postulating that some of the husbands were hetero- 
zygous. The remaining 71 per cent wei’e Rh positive, the result of homozygous 
parentage or the inheritance of the dominant Eh (plus) gene from a heterozygous 
parent. 
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However, the matter of Rh phenotypes does not appear to be as simple as 
this formula might imply, for it has been discovered that there are several 
groups and subgroupings of Rh-positive phenotypes, eight in all, as the accom- 
panying table (III) from Wiener, Sonn, and Belkin will indicate, and with 
these as phenotypes at least twenty-one genotypes ai-e theoretically possible. 
It is, therefore, obvious that there are many possible types of Rh positivity, 
the meaning of which in terms of transfusion and reproductive compatibility 
remain to be studied. Indeed, we may conclude that the full importance of the 
relationships of Rh-positive and Rh-negative blood characteristics must be the 
subject of extensive and prolonged study before any exact formula can be 
framed as to their ultimate significance. 

Table III. The Rh Blood Types axd Theip. Theoretic GEXO'rvpES 
(From Wieker, Sonx, axd Belkix) 

APPROXI- 
MATE FRE- 
QUEXCY IX 

UEACTIOXS with rIi AXTISEREMS WHITE THEORETI- 

PERSO.VS CALLY 

(XEW YORK POSSIBLE 

CITY) 

PHEXO- ~~~ ~~ 


TYPE 

AXTMih 

AXTM’.h, 

AXTI-Rh, 

AXTI-Rh' 

AXTI-Rh" 

% 


GEXOTYI'ES 

Rh 

- 

- 

- 

- 

- 

12.75 


rhrh 

Eh, 

+ 

+ 

- 

+ 

X 

50 

' 

Eh, Eh, 
Rh,rh 
Eh,Eh 
Eh, Eh' 
Eh 'Eh 

Rh, 


- 


o. 

X 

l.I.S 


Eh,Eh. 

Eh.rh 

Rh,Eh 

Rh,Eh" 

Rh"Eh 

Eh, Eh, 


+ 

•r 

X 

X 

17 

/ 

1 

Eh,Rh, 

Eh,Rh" 

Eh'Eh. 

Eh 

+ 

- 

- 

+ 

- 

2..J 

1 

EhEh 

Ehrh 

Ell' 

- 

+ 

- 

X 

- 

2 

{ 

Eh'Eh' 

Eh'rli 

Ell" 

- 

- 

+ 

- 

X 

0.2.7 

1 

Eh"Eh" 

ElT'rh 

Eli'Eh"’^ 

- 


4- 

X 

X 

— 


Eh'Eh" 


- ‘This theoretically po.ssible tj'pe has not yet been encountered, which is not surprising 
considering the extremely low value of the calculated frequenej- of the genotype Rh'Rh". 

Modes of Development of Antibodies in Response to Rh Antigens 

The Rh substance appears to be on the surface or within the body of the 
erythrocytes of about 85 per cent of the general populace. It is also probably 
present in the cells of the liver, spleen, kidney, and salivary glands as well as 
in the general body fluids. This characteristic develops early in life, a matter 
of great importance in obstetrics; in fact, it has been demon.strated as early as 
the twelfth iveek of life. Antigenic potency fluctuates greatly as might be 
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suspected from the possible variations in inlieritanee of the different Rb sub- 
groups. This fact may explain why some transfusions, with bloods incom- 
patible as far as the presence or absence of the Rh factors are concerned, have 
been devoid of appreciable reaction. On the other hand, it may also explain 
why some Rh-negative women repeatedly harbor Rh-positive infants without 
serious reactions toward the fetus. 

Rh agglutinins are not normally found in the human body and must either 
be transmitted passivel}?- by transfusion or be generated actively as a result of 
transfusion or pregnancy. The response on the part of the host depends upon 
the antigenic potency of the red blood cells introdueed into the circulation as 
well as the ability of the recipient to produce immune bodies. Thus, some red 
blood cells are Ioav in antigenic quality on the one hand and some individuals 
are latent reactors on the other. Wherea.s, the reverse and all gradations be- 
tween may be true, giving rise to a Avide varietj'- of response. 

In general, lioiveA’er, it maj'’ be said that the evidence thus far accumulated 
goes to show that the intimate relationship of mother and fetus in pregnane3’’ 
provides a much more favorable background for the development of Rh anti- 
bodies than does transfusion alone. 

It is of interest, therefore, to ascertain if possible how it may be that fetal 
red blood cells enter into the circulation of the mother and thus make this 
reaction jiossible. It has been knoAvn for many 3'ears that manj^ women ivho 
die during pregnancy show at autops}’’ significant groups of placental cells 
and even placental villi which have been transported by the blood stream into 
the pulmonarj^ vascular tree. This has been termed deportation of villi. It 
Avould be easy, therefore, to imagine that such breaking off of viUus structures 
might be accompanied bj’’ a considerable number of fetal red blood cells. This 
may be one process Avhereby the intermixture of blood cells occurs. Another 
process, and one about which we have recent information, is the formation 
of hematomas about the tips of placental villi in the interAullous spaces of the 
placenta. Traut and Javert found several imstances in which such hematomas 
contained nucleated red blood cells, suggesting the possibility that, due to de- 
generative changes in the S3mc3’’tinm of the placenta, such a fetal hemorrhage 
had occurred in the placentas of obviously erythroblastotic infants. We have 
no knowledge as to how frequently this may occur in so-called normal preg- 
nancies. If it does occur, the difference in maternal reaction may be accounted 
for on the basis that the Rh characteristics may become well defined in the 
infant before that of the A and B factors. 

Whatever the mechanism ma.y be for providing an intermixture of maternal 
fetal blood elements, experience has shoAvn that the Rh-negative mother Avho 
carries an Rh-positive infant will frequently, and more often after the first 
pregnancj’', develop Rh antibodies Avhich she then may transmit to her progeny 
by way of the placenta. 

The effect upon the fetus depends upon many factors some of which ive do 
not fully comprehend. 



suggested pathogenesis of erythroblastosis rOETALIS 

(After Davidsohn) 
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Hemolytic Diseases and Er5rthroblastosis Fetalis 

Giu’ionslj’’ enough, the action of Rh antibodies in ^'•itro results in agglutina- 
tion, whereas, in vivo, the response is not only agglutination but the more 
extreme process of actual red blood eell destruction, namely hemolysis. The 
accompanying diagram. Table IV, after Davidsohn, may serve to explain the 
effect of this reaction upon the fetus. It is a pathologic speculation that there 
are two general types of reactions, red blood corpuscle destruction with its 
sequelae on the one hand, and hydrops on the other. That they may be inter- 
related and interdependent the diagram will show; however, one cannot accept 
this explanation except tentatively Avithout more comdncing eAudence as to the 
relationship of hj’-poproteinemia and Rh agglutinins. 

Erythroblastosis is an ill-chosen term, indicating as it does only one criterion 
of disease AAdiich may be common to a number of pathologic conditions of the 
iieAA^borh infant. It might be better to spealc of hemolytic anemia of the iieAv- 
born infant. Erythroblastosis must be differentiated from phj^siologic jaun- 
dice, prematurity, intracranial hemorrhage, hemorrhagic disease, congenital 
heart disease, congenital syphilis, sepsis neonatorum, familial acholuric jaun- 
dice, Winckel’s disease, and hypoproteinemia. Despite this rather lengthy 
list of diseases similar at least in some respects to the typical case of erythro- 
blastosis, the latter is not difficult to recognize. The jaundice due to hemolysis, 
the enlargement of the spleen and liA'er associated with its dysfunction, as Avell 
as the blood picture sliOAving an abnormal number of the early red blood cells 
is pathognomonic. Occasionally, instead of icterus, one finds Avith the aboA^'e, 
extensiA’'e and massive edema of the fetus, the umbilical cord, and the placenta. 
Indeed, icterus gravis AA'ould seem to be one mode of termination of the disease 
syndrome and fetal hydrops another. Thus far Ave seem to be unable to differ- 
entiate them etiologieally and feel that they are alternate expressions of the 
effect of the Rh antibodies upon the tissues of the fetus. 

Undoubtedly, in addition to these Avell-defined clinical jjictures there are 
many of lesser degree, some of them barely recognizable from the normal. It 
may be that the so-called physiologic jaundice of the neAvborn infant Avill 
. eventually be found to be an expression of some blood dyscrasia, if not due to 
the Rh group, then to that of some other as j^et unrecognized immunologic 
mechanism. Careful study of the snbclinical varieties of the disease may be 
most helpful in developing our knoAvledge of its pathogenesis and treatment. 
To deny their existence is but to question biologic Amriation. We must expect 
to find all gradations. 

In our experience it Avould seem probable that there are a number of sub- 
clinical eAndences of hemolytic disease of the neAA’-born infant, associated or not 
AAdth Rh-negatiA’'e inheritance, AAdiich should receiAm careful scrutiny in this 
connection. Such conditions as enlarged liver, enlarged spleen, nucleated red 
blood cells in excess of 5 per 100 Aidiite cells, jaundice, bleeding tendencies, 
anemias, hydrocephalus, and spontaneous miscarriage or abortion may or may 
not be related to the subject under consideration. Thej' liaA’-e seemed at times 
to have an increased incidence in matings involving mixed Rh factors. 
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Uiiqiiestioiiably many of llie Rh-positive fetuses conceived bj’’ Rli-negative 
mothers do not survive to develop the recognizable features of hemolytic 
disease of the newborn infant. Instead, they succumb early in fetal life, in 
the first or second trimester. For this reason the parentage of all abortions 
should be carefully studied with regard to the Rhesus factor. 

Relationship of Rh Negativity to the Incidence of Hemolytic Disease of 

the Newborn Infant (Erythroblastosis) and Suhclinical Disturbances 

In a group of 110 Rh-negative mothers whose bloods and that of their 
oifspring have been studied (Table Y) 66 Rh-positive infants Avere born. Of 
this group, erythroblastosis Avas diagnosed seven times, giving an incidence of 
10.6 per cent. If our hypothesis as to the etiology of erythroblastosis is cor- 
rect, one might expect a higher incidence of the disease. IIoAvever, there are a 
number of conditions Avhich may explain the disparity betAveen the potential 
and the actual incidence. The quality of the placental barrier may be of a 
better sort in some pregnancies than in others; the maternal reaction to the 
Rh antigen may be A'ariable; and finally, the antigen of the fetal blood cells' 
themselves may be of different potentialities. Such possibilifies make the study 
of the titers of Rh antibodies in the maternal blood of great importance. 

In addition to the frankly erythroblastotic infants there AA'ere nine infants 
with definite abnormalities such as to suggest that the abnormalities may liaAm 
been lesser expressions (subelinical) of the disease, thus making an incidence 
of abnormality for this subgroup of 14.8 per cent. If Ave aausIi 1o add the total 
incidence of abnormality for the A\diole group, Ave arrive at 24 per cent. 

It is of interest to note also that there Avere three instances of subelinical 
abnormality such as aa'c have spoken of in Rh-negative infants born to Rh- 
negative mothers. One of these mothers had a 4-plus anti-Rh titer throughout 
her pregnancy, AAdiich may have been engendered by previous pregnancies or 
by transfusion. The other tAvo mothers may have been sensitized in a similar 
manner, but, unfortunately, Ave do not have the data Avhich Avould enable us to 
make a definite statement. 

Relationship of Anti-Rh Titer to the Incidence of Fetal Pathology 

For some time A\m have been determining the titer of the Rh antibodies in 
our Rh-negative mothers and have expressed this as 1 plus, 2 plus, up to 4 plus. 
Unfortunateljq the complete data upon this material and its relationship to the 
duration of pregnancy, together AAdth the incidence of fetal pathology, is not yet 
available. HoAvever, a preliminary statement can be made at this time. 

Of 21 Rh-negatwe Avomen shoAving definite anti-Rh titers ante partum, the 
children of nine of them (43 per cent) shoAved some abnormality, four of Avhich 
AA^ere frankly erythroblastotic, one Avas questionably so, and four shoAved sub- 
elinical manifestations such as prematurity, enlarged spleen, nucleated red 
blood cells, enlarged liver, and hydrocephalus. 

There Avas an interesting group of 8 Rh-negatiA'^e mothers avIio shoAved 
anti-Rh titers iiost partum only. In the offspring of these, tAvo, or 25 per cent, 
had erythroblastosis and tAvo more Avere questionable erythroblastoties. A high 
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incidence of abnormality, indeed. One cannot but wonder why the titer ap- 
peared only after delivery. Did the fetus so effectively absorb the antibodies 
as to make antepartum demonstration of them in the maternal blood impos- 
sible? Or did fetal blood, become more available to the maternal circulation 
during the process of parturition? At this stage ive can only speculate as to 
the real cause. 

On the other hand, 37 Eh-negative mothers, .showing no appreciable anti- 
Rh titer either during pregnancy or afterwards, produced infants on five occa- 
sions which had some of the subelinieal manife-stations. There were no in- 
stances of frank erythroblastosis in this group. 

The study of titers is, therefore, only suggestive in the sense that the 
intensity and the timing of the maternal reaction may bear some relation to 
the effect of the antibodies upon her off.spring. 

Observations Upon Rh-Positive Mothers Married to Rh-Negative Husbands 

The frequency of the relationship of Rh-negativc fathers and Rh-positive 
mothers is one of the unknovms in this field and will remain so until it is pos- 
sible to determine the pedigree of all marital relationships. We do Icnow, how- 
ever, that this relationship may be associated vdth fetal inlieritance, bringing 
into play agglutinogens to which the mothers react in a manner deleterious to 
the offspring. We have encountered one instance of eiythroblastosis and five 
instances of subelinieal abnormality, one of the latter being a case of Kern 
icterus. 

Treatment of Newborn Infants Having Hemolytic Disease 

The first requirement is to be forewarned. To accomplish this we may 
sometime decide to pedigree all liloods of married couples. Certainly this is as 
important to the welfare of society as the legally required Wassermann reac- 
tion for syphilis. At least we can say that all women who have had transfusion 
reactions and all secundigravida and all women having had repeated abortions 
or fetal anomalies of a .suggestive nature .should be investigated, and, if found 
Rh negative, then their husbands should be accorded the same study. 

As many of the offspring who .succumb to hemolytic disease do so during 
the last few weeks of pregnancy, it has been sugge.sted that pregnancie.s might 
be terminated before the end of the tenth lunar month. It is doubtful whether 
this would be of any avail as more infants die neonatally of this disease than 
are stillborn and, in addition, one Avould have the added handicap of pi’e- 
maturity with which to cope. 

Certainly the avoidance of any means of analgesia or anesthesia which is 
associated with a decreased oxygen-carrying capacity on the part of the 
maternal blood should be practiced during labor or delivery. 

It may be, hoivever, that when we learn more about the titers developed 
by mothers, a high level which begins to drop may be an indication of in- 
creased rapidity of absorption of the antibodies by the fetus and that inter- 
ruption of pregnancy at that time would result in a reduced degree of damage 
to the infant. 
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At present, tlie most important feature in the treatment of hemolytic 
disease of the newborn infant seems to consist in prompt transfusion of the 
infant with Eh-negative blood from some other donor than the mother. This 
should be repeated in all probability on several occasions. As a rule, a red 
blood count of 3,000,000 or less is indication for transfusion, and if 5 per cent 
or more of the cells are nucleated, then the urgency is increased. If the red 
blood count be as low as 2,000,000, the chance of survival of the infant is small 
and all haste should be used to transfuse. Eed blood counts done on cord 
blood as soon as the infant is born should be routine procedure on all infants 
of Eh-negative mothers. Such a precaution provides the earliest means of 
recognition of a hemolytic anemia which may have been active in utero. There- 
after, the counts should be repeated at six-hour intervals. Other procedures, 
such as the administration of vitamin K to check a bleeding tendency, Avhile 
doing no harm, probably serve no useful purpose because the liver damage 
causing the bleeding tendency has already occurred and usually the infant 
does not lack vitamin K. At any rate, vitamin K frequently fails to alleviate 
the bleeding tendenc 3 ^ 

Oxygen therapy has proved to be of some assistance, particularly in the 
icteric and anemic groups of infants, especially if the red blood count be 
markedly reduced. The hydropic type of fetus offers the greatest challenge 
because of the marked hj’-poproteinemia as well as anemia. The mortality in 
this group is so high that only the most prompt exercise of the above measures 
offer any hope for survival. 

The Need for Clarification of the Clinical Diag’nosis of Erythroblastosis 

The diagnosis of the lesser degrees of erythroblastosis offers considerable 
difficulty because they may closely resemble physiologic jaundice, jaundice 
due to birth injuries, septicemia, and a variety of anemias of the newborn 
infant. Clarification will come only as a result of the close cooperation be- 
tween obstetrician, pediatrician, hematologist, and pathologist. This is all the 
more impoi’tant because it is in this group that the greatest hope of salvage 
lies. The recognition of the possibility of isoimmunization in antenatal ob- 
stetric patients will provide the background for prompt and special care on 
the part of the obstetrician. This, followed by examination of the cord blood 
at the time of birth, with transfusion if severe anemia or nucleated red blood 
cells be found in excess of 5 per cent, will add to the life expectancy of the 
infant. If, in addition, liver or spleen enlargement or icterus be present, the 
diagnosis becomes clearer and the need for prompt measures is definitely indi- 
cated. 'When survival of the infant is not achieved, careful autopsy studies 
are of the greatest importance in establishing the cause of death, and in 
clarifying the clinical impressions which have proceeded death. 
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THE SURGICAL CORRECTION OF CONGENITAL APLASIA 

OF THE VAGINA 


An Evaluation of Operative Procedures, End Result, and Functional Activity 

of the Transplanted Epithelium 

Norman F. Miller, M.D., J. Robert Willson, and James Collins, M.D., 

Ann Arbor, ]\'Iich. 

(From the Department of Ohstetrics and Gynecology , University of Michigan) 

A lthough congenital absence of the vagina has been recognized since 
earliest antiquity, its surgical correction began only a little over a cen- 
tury ago. Since the fii'st reported attempt at surgical correction by Dupuy- 
treid in 1817, there have been many hectic years of trial and error, of weighing 
the psychological evils of the anomaly against the risks of operation. Today, 
fortunately, all this has changed. There no longer appears to be any valid 
reason why girls with congenital aplasia of the vagina should not receive the 
benefit of modern surgical correction, and at a sufficiently early age to mini- 
mize psychological trauma. For these young women there are today satisfac- 
tory methods of treatment, but this was not always so. Indeed, the cycle 
through which their wheel of fortune has revolved represents a small, but 
interesting phase in gynecologic history. Steinmetz^ presented an interesting 
historical review of the subject in 1940. 

The incidence of vaginal aplasia is not definitely known, but Engstadt 
considers one in five thousand births a fair figure. Probably the condition is 
more common than was formerly believed because some afflicted individuals fail 
to seek treatment and many treated cases remain unreported. While the con- 
dition must have been recognized since earliest times, Burrage^ states that the 
first reported case was described by Realdo Columbus in 1752. By 1895, how- 
ever, Neugebauer had knowledge of one thousand collected cases. 

The condition represents an embryonal or developmental defect and may 
1‘eveal itself as a partial or complete absence of the vagina. Since the genital 
and urinary organs have a close embryonic origin, developmental anomalies of 
adjacent urinary organs may also be encountered. This is an important point 
to remember since a pelvic mass found in connection with aplasia of the vagina 
may mean a pehnc kidney. One of our patients had only one kidney (Fig. 1). 
Counseller and Sluder, Jr.,^ investigated 15 of their patients urologieally and 
found only 6 had normal kidneys. Of the remaining 9, the left kidney was 
congenitally absent in 6. Two had ectopic pelvic left kidneys and one had a 
duplication of the left ureter. 

Earliest treatment probably included pressure makeshifts of one sort or another. 
Their use is but dimly recorded and lcave.s much to the imagination. First attempts at 

•No-w at the University of Chicago, Department of Obstetrics and Gynecologj'. 
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surgical treatment lemain sketcliy, but, in 1904, James F. Baldwin-i described a contem- 
plated operation whereby he hoped to use a loop of terminal ileum or sigmoid colon, carry- 
ing it down through a newly dissected channel between the bladder and rectum. Baldwin 
believed there would be sufficient mesentery to peimit such mobilization of the bowel 
(Fig. 2). He did not, however, have an oppoitunity to try this technique until 1907. By 
1910, he had successfully operated on four patients by this method. ^Meantime, IMuellers 
and Morio each reported a successful case operated by Baldwiit's technique, making a total 
of six cases without mortality. 



Fig. 1. — Single kidney located in tire pelvis, as found in our case No. S34092, reveals type of 
associated urinary tract anomaly that must be looked for. 

Coirrpetitiorr rrow developed Iretween the exponents of the Baldwin technique and the 
operation devised by Schubert" wherein the lower rectum, except for the anal orifice and 
sphincter, was moved forward to function as a vagina (Fig. 3). The continuity of the 
alimenlai 3 ' tract was restored bj' pulling down and attaching the lower cut end of the 
sigmoid to the anal ring. This method was popular among European gjmecologists and 
was con.sidered less formidable and, therefore, less hazardous than the procedure advocated 
bj^ Baldwin. Bj' 1927, Schubert was able to report a mortalitj* of onlj’ 3.2 per cent as com- 
pared with a 17 per cent mortalitj’ rate for the Baldwin operation. The fact that WagnerZ 
reported a case of vaginal aplasia treated by Schubert’s method where the patient later 
successfullj’ gave birth to three children further served to boost the popularitj’ of this 
operation. Doubtless both of these techniques would have increased in popularity had 
not the associated mortality and moi’bidity continued to serve as a sobering influence. 
These same drawbacks, however, served to stimulate development of other, less hazardous, 
plastic procedures, and during the next quarter century there appeared numerous new 
operative techniques. Most of these called for dissection of a channel between the bladder 
and bowel plus the lining of this channel with skin derived either from the labia (Graves,^ 
Davis and Cron,o Fallsio) or from the thigh (Frank and Geist,ri Grad , 12 Dannreuther,r'' 
Fh'nn arrd Duckettr-r) (Figs. 4, .fl, and G). IManj’ variatioirs in all of the ba.sic techrriques 
resvrlted as time verrt on. This phrstic era was characterized bj' reduced mortality if not 
bj' brilliance arrd useftrlness of the results obtained. We canirot speak for other.s, but, in 
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our hands, the results following these cunibersoine “satchel-handle” tube grafts or the 
use of labial shin were not satisfactory. The plastic procedures nevertheless represented a 
forward step in the evolution of a safer and more acceptable method of treatment. 

It had long been known that pressure, properl}' directed and over a sufficient length 
of time, ultimately produced a vaginal channel of some depth. Franku-; re-emphasized this 
principle in 1938 (Pig. 7). Simplification of surgical treatment, however, was given a real 
boost when, in 193.5, Wellsio reported the use of petrolatum-gauze packing in a dissected 
vaginal channel. The vaginal gauze was replaced every forty-eight hours and, at the end 
of one month, he noted that the mucous membrane had grown up into the channel for a 
distance of 1 inch. Two subsequent deeper dissections, each followed bj' packing, ulti- 
mately led to the formation of a 4-inch epithelium-lined vaginal tube. In 1938, Whartoni" 



emphasized the remarkable proliferative poAver of the vaginal or vestibular mucous mem- 
brane and outlined his method of treatment. This consisted of the usual dissection betAveen 
the bladder and rectum and the maintenance of patency for at least three months by the 
use of a Avax-filled condom or balsa Avood mold. Wharton described four cases successfully 
treated by this method. In 1940, he reported tAA-elve so treated by scA-en different surgeons 
with successful outcome in each case. He also emphasized the importance of postopera- 
tiA'e care. 

Kerschner and Wagner^ used Thiensch grafts .sutured over a rubber sponge and 
placed into the neAvly dissected channel. On removing the sponge, eight to ten days later, 
the grafts Averc seen to have taken. Dilators Avere subsequently used to prevent contrac- 
tion. BarroAAASis favored this procedure because there Avas no serious morbidity. No scars 
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of liny significance remained and there ^Yas no prolonged liospitalization. Furthermore, tlie 
new lining closely resemlilcd normal vaginal imicoiis membrane. Barrows described two 
patients so treated and stated that in thirty-two collected cases poor results occurred 
only twice. 












Fig. 4. 


Fig. 5. 


Fig. 4. — For lining newly dissected channel. Falls used mucous membrane flaps obtained 
from the vestibule. 

Fig. 5. — Illustrating use of skin flaps for lining newly dissected vaginal channel as 
described by Douglass in 1034. 

In July, 1938, Meindoe and Bannistei-io reported using a thin skin graft over a vul- 
canized mold inserted into the newlj' dissected vaginal channel with complete take of the 
graft. TJltimately, a normal looking vagina was produced. An obturator was left in for 
three months in order to prevent contraction. Counsellerso popularized this procedure in 
this country and in 1938 reported on his experience by this method. In 1944 Counseller 
and Sluder, .Jr., recorded thirt 3 ^-five cases treated hy tJiis method. Eeports of cases simi- 
larly treated are appearing with more and more frequenej' and udth generally favorable 
comment as to the results obtained. We, too, have used the split thickness skin graft 
method with good results. 

Treatment of congenital aplasia of the vagina has now progressed to the 
stage where it no longer is necessary to deny treatment to any girl -with this 
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condition, nor is it necessary to wait until the young woman has had an offer of 
marriage before proceeding with treatment. Indeed, when correction is made 
dependent on an offer of marriage, it emphasizes the abnormality and increases 
the psychological drawbacks which commonly go with anomalous congenital 
development of any kind. 

1 



Fig. 7. — Nonsurgical pressure correction of congenital vaginal aplasia as described by Frank 

in 1938. 

Our interest in congenital aplasia has been twofold. Like many others we 
wished to know the most satisfactory and the simplest method of correction. 
To this end we reviewed the literature and decided, some years ago, on the 
basis of this review as tvell as on the past experience of the senior author, that, 
while no one method might be universally acceptable, all evidence, including 
our own experience, pointed with preference to one of two procedures. Either 
the formation of a channel between bladder and bowel and the continued use 
of an obturator until epithelization had taken place by ingrowth from the 
vestibular epithelium, or else dissection and the use of a split-thickness skin 
graft-covered obturator such as advocated by Kerschner and Wagner, Bar- 
rows, Meindoe and Bannister, Counseller, and others. During the past decade 
we have used both methods and, in this report, present the results in our series 
of seventeen cases (See Table I). 

Our second interest in this problem was to learn something of the behavior 
of the transplanted epithelium in those eases where a skin graft was used in 
lining the dissected channel. 

Before listing our results and data, however, Ave present in lirief outline 
the steps followed in the correction of our cases. 

1. Careful history and physical examination, including intravenous pyelograins and such 
other studies as may be desirable in order to rule out associated anomalies of tlie genito- 
urinary tract. 

2. Customarj'^ prcopei-ative preparation; enema, catheterization, etc. 

3. General anesthesia. 
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4. If a skin graft is to be used, it may be obtained at this time. We prefer a split 
thickness graft, 12 to 15 thousandths of an inch thick, taken either from the abdomen or the 
thigh. The use of a Padgett or other type dermatome and a good sticky mastic greatly 
facilitates this part of the operation. The graft obtained should be adequate to permit 
covering the obturator. 

5, Dress wound site from which graft was taken. 

6, Patient is now placed in lithotomy position, and genitalia carefully rcinspected. 

7. A transverse incision is now made in the vestibular mucosa about midway between 
the external urinary meatus and the posterior vaginal fourchette. 




Fig. 8. — Obturators made of gla.ss (nonbreakable when possible) and in several sizes are 
highly desirable in tlie treatment of vaginal aplasia. 

8. The dissection is carried up — blunt dissection preferred — between the rectum and 
bladder. Once the cleavage line is found, dissection may be accomplished without difficulty 
and carried up the cervix, if present, or else to the peritoneum, 

9. Gross bleeding is controlled by ligature and pack. If the pack is left in while 
the graft is being placed on the obturator, the oozing may be reduced. 

10. Pack is now removed from the dissected channel and the graft-covered obturator 
inserted into the dissected channel where it is held in place by a perineal pad and T binder. 

11. Place an indwelling catheter in the bladder which may be removed wJien the 
obturator is taken out on the seventh to tenth postoperative day. 

12. Postoperative care involves no special problems except that it is well to limit 
solid food intake during the first few day.s. 

13. On the seventh to tlie tenth day the obturator is gently removed and the newly 
formed epithelium-lined vaginal channel carefullj’- in.spected and irrigated with warm 
saline. Thi.s is easily accomplished since it is possible to insert a bivalve speculum and 
look over the new-formed channel without discomfort to the patient. 

14. The obturator, after it has been cleaned and covered with a lubricant, is now 
reinserted. The patient may be up and about and is taught to remove the obturator (while 
in bed so that she does not drop and break it) before defecating and before voiding. Be- 
insertion is carried out in bed so the chance of breaking is minimized. In the postwar 
period obturators should be made of nonbreakable glass or plastic (Fig. 8), 
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15. The patient is discharged on the tenth or twelftii postoperative day, or whenever 
convenient, hut should wear the obturator regularly until re-examined, usually in four to 
six Aveehs. Further use of the obturator after this period of time will depend on the find- 
ings at subsequent examinations. As a rule, however, Avhcn the obturator is discontinued, 
the patient sliould be cautioned to Avear it at night until she is able to determine whether 
its nonuse during tlie day leads to increased difficulty in reinsertion. If this be the ease, 
continued use of the obturator both day and night is AA'arranted. 

1C. In patients Avitli underdeveloped secondary sex cliaracteristics the use of estrogen 
therap3' may be lielpful during the postoperatiA'o period as a means of stimulating epi- 
thelial groAvth. 

17. The taking of a skin graft is obviously omitted in those cases Avliere only dissec- 
tion and the use of an obturator are planned. Tliis procedure is not difficult if care be taken 
in finding the proper lino of cleaA'age between bladder and boAvel. 



FJgr. 9. — ^Plastic obturator once used by us. Note marked irregularity of the once smooth 
surface due most likely to some chemical reaction between mastic used to hold skin graft 
in place and plastic material in obturator. Complete destruction of skin graft occurred in 
this case. 

In one of oiir early eases a plastic obturator Avas used (Pig. 9). Asa result 
of some destructive chemical reaction, the entire graft was destroyed and the 
obturator, Atdiich had been iierfgctly smooth piuor to use, was badly pock- 
marked. The tissue necrosis was so severe that the patient developed a vesico- 
vaginal fistula Avhich, fortunately, underAvent spontaneous healing after a fcAV 
days. After many months of Avearing a glass obturator, this patient finally 
presented a completely epithelized channel, but there Avas not the pliability or 
softness that one sees in a completely successful result. The patient has since 
married and has a usable, though somcAAdiat tender, vaginal tube. In this case, 
and in eases reported by Wells and Wharton, it is clear that the vestibular 
epithelium shoAvs marked proIiferatiA'^e propensities, sufficiently so to permit 
epithelization of the dissected channel. 

In order to compare the tAvo procedures, Ave used the Wharton technique 
of dissection and the insertion of an obturator AAuthout skin graft in six of our 
seA’^enteen cases. Table I sIioaaas a comparison of end results. Our standard 
for a successful result Avas an epithclized, soft, pliable vaginal tube showing no 
unusual or excessive amounts of sear tissue or contraction after a reasonable 
conA'aleseent period (three months). While our experience is not extensiAm 
(17 cases), avc feel that the use of a skin graft is definitely superior and, unless 
further experience and complied CA'idenee warrants, Ave shall give preference 
to this combined procedure in those patients reporting for treatment in the 
future. We recognize, hoAvever, that in some instances, especially Avhere there 
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is only partial absence of the vagina, dissection and the use of an obturator 
may be an entirely adequate, and indeed, may even be more desirable than the 
combined method. 

While choice of operation is important, the actual behavior of the epi- 
thelium in the new-formed vagina is also of interest. In February, 1942, Ave 
had an opportunity to observe one of our grafted patients (No. 474074) one 
year after operation, throughout a complete menstrual cycle. Vaginal smears 



Figr. 10. Vaginal biopsy taken on twelfth day of cycle (X2G0). Note typical mucous mem- 

brane appearance. Compare with Fi&. 11. 
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were carefully studied. In addition, several biopsies were taken from the 
year-old vagina and, for comparison, from near the site where the skin graft 
had originally been obtained. Gross inspection of tlie vagina at this time 
showed a normal-appearing, pink, mucous membrane. The surface was moist, 
but somewhat less rugous than is normally seen. Biopsy and histologic exami- 
nation showed stratified squamous epithelium of the mucous membrane type, 
indistinguishable from normal vaginal mucosa (Fig. 10 ). The basal layer was 
composed of small germinative cells, above which the cells became progressivel.y 
more cornified toward the surface. No keratin was present. The submucosal 
tissue Avas fibromuseular Avithout the accessory skin structures. Daily vaginal 
smears stained by the Shorr technique rcAmaled cells A\diich could not be dif- 
ferentiated from those of normal Amginal epithelium. There Avas a gradual 
increase in eornification and a decrease in the number of leucocytes until the 
tAvelfth day of the cycle, AAdien there Avas a complete leueopenia at the peak of 
eornification. On the folloAving day the leucocytes suddenly reappeared in 
large numbers, and during the remainder of the cycle the smears all contained 
leucocytes and some folded and fragmented ejAithelial cells. This cycle of 
events is exactly the same as that Avhich occurs in the vagina of normal men- 
struating Avomen and Avhieh has been utilized in the study of ovarian function. 
Smears stained for glycogen by the iodine vapor method of Mack-^ shoAved 
normal amounts of glj^cogen to be present. There Avas a gradual increase in 
the glycogen content rintil the peak of estrogen stimulation on about the 
twelfth day of the cycle, after AAdiich it diminished. Vaginal biopsies taken on 
the tAvelfth day of the cycle and stained by the Best carmine technique shoAved 
glycogen to be present in the outer cell layer. For purposes of comparison, 
sections of skin Avere taken from near the site AAdiere the graft had been ob- 
tained. Both biopsies Avere taken on the tAvelfth day of the cycle. Histologic 
examination reAmaled normal skin AAoth glands, hair follicles, and surface 
keratin layer (Fig. 11 ). Glycogen could not be demonstrated in the skin 
biopsy. Later, a total of 18 mg. of stilbestrol in oil Avas applied oA'^er a period 
of six days to a small area on the thigh, but mici'oscopic examination of tissue 
taken from this site at the completion of the treatment shoAved no change 
either in cell type or in thickness of the epithelial layer. Glycogen could not 
be demonstrated in the biopsies from this area by the Best carmine technique. 

The normal Amgina, Avith the exception of the loAvermost portion, probably 
represents an iiiAmsion of urogenital sinus epithelium and, despite the I’esem- 
blanee of vaginal epithelium to other stratified squamous epithelium, its physi- 
ology is unique. The generatiA’^e tract is the only place Avhere the control of 
glycogen deposition is, at least in part, an important function of the estrogenic 
hormone. The normal skin from the thigh transplanted into the artificiall.v 
produced A'aginal channel appears to a.ssume the functions of normal vaginal 
mucous membrane. In the ease here rejiorted, and in the case reported by 
AVhitacre and Wang-“ the skin lining the ncAv tract appeai-s to acquire the 
histologic, as aa'cII as the physiologic, characteilstics of normal Amginal mucous 
membrane. Replacement by ingroAA'th of Amstibular epithelium cannot be en- 
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tirely ruled out but Ibis appears unlikely since the graft took completely and 
no evidence of tissue loss could be demonstrated on subseriuent examinations. 

As further confirmation in proving the persistence and functional activity 
of transplanted skin, ve hoped for an op])ort unity to correct this anomaly in 
a Negro girl. It Avas felt that if tlic black pigment in the skin taken fi-oin 
the thigh or abdominal wall remained after being grafted into the new- 
formed A'aginal channel and functioned as vaginal epitlielium, this additional 
evidence would permit the concession that, under certain circumstances, trans- 
planted skin may undergo physiologic and environmental response to a degree 
prcviouslj^ considered unlikely. It is improbable that a reversal of this situa- 
tion would have any practical application but it would be of interest to know 
how "well vaginal mucosa might function as a substitute for normal skin. 
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HYPERTROPHY OF THE UTERUS* 

Arthur PI. Curtis, M.D., Chicago, III. 

(From the Department of Obstetrics and Gynecology, Northwestern University 
p Medical School) 

E nlargements of the uterus other than those caused by tumorous growths 
have heretofore been designated by various terms according to the etiological 
and pathologic factors concerned. “ Hypertrophj^ of the uterus” is an all- 
inclusive descriptive term which serves to group these various enlargements into 
a much needed clinical entity. 

Hypertrophy'- of the uterus is characterized by morbid enlargement or over- 
growth, particularly of the body of the uterus. It presents a pathologic complex 
which continues to cause much confusion among gynecologic pathologists as 
well as gynecologists. Nonetheless, it may well be considered as an entity, 
despite the various etiological factors involved and the protean picture presented. 

In cases of hypertrophy the uterus is symmetrically enlargedf and heavy, 
or the plump, firm, ovoid corpus alone may be the chief site of change. The 
uterine walls are thickened, often to 3 cm. or more, the cavity enlarged beyond 
its usual capacity. The cut surface of the uterine wall tends to be firm and rigid, 
the texture tough and striated, in a measure justifying the term "fibrotic,” a 
favorite designation which has lieen criticized as elusive and unwarranted ex- 
cept as a pathologic rarity. The blood vessels may be numerous and prominent, 
notably the veins, Avhieh frequently are enlarged or are seen Avith the naked 
eye as tufted nodules simulating those of adenomyosis. 

The endometrium varies greatly, depending on the etiological factors con- 
cerned. It may be entirely normal or may be thickened or even polypoid in 
ease there is hormonal imbalance or obstructed uterine drainage.. 

Associated AA'ith the changes in the uterine corpus, numerous and varied 
changes occur in the cervix, in Mackenrodt’s ligaments, in the ovaries, and in 
the other pelvic tissues, dependent upon the etiology of the hypertrophy and 
the severity and duration of the process. Changes in the ovaries are naturally 
reflected in the uterus in so far as hormonal function is distui’bed. 

Classification of the etiologj' and pathologic histology of hj'pertrophy of 
the uterus has been difficult and unsatisfactorily, in part OAving to attempts to 
limit the number of etiological factors belieA'ed to contilbute to this pathologic 
complex; also because the role played by endocrine disturbances, entirely un- 
recognized in earlier years, is still an undetermined although very important 
factor. Years of floundering CA'entuated, some years ago, in rather AA'ide accept- 

*Read at the meeting of tlic Chicago Gynecological Society, Alay 18, 19-15. 
tAnatomic descriptions of the uterus inv.ariably omit mention of the thickness of the 
healthy multiparous uterine wall, which normally measures approximately 2 cm. in the region 
of the greatest diameter of the uterine connis. This basic measurement is important in evalu- 
ation of the pathologic changes to bo considered in the subject under discussion. 
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ance of certain entities among these benign enlargements of the uterus: the 
old term “fibrosis uteri” became replaced by “chronic subinvolution,” “true 
chronic metritis,” and “diffuse hypertrophy of the uterus.” Then, in more 
recent times, with recognition of the dominating influence of the hormones, the 
entire subject became more confused; it is currently accepted that endocrine 
changes account for most cases of diffuse hypertrophy of the uterus and also 
play some part in the other hypertrophies. 

As a matter of fact, numerous etiological factors are concerned with hyper- 
trophy of tile uterus, just as manj’- factors may be responsible for enlargement 
of any other viscus, such as the kidncj’’, or any other unit of the human anatomy, 
such as the leg. In evaluating the etiology and pathology, specific local factors 
of influence must not be overlooked. The.se include menstruation and pregnancy 
and the hormonal changes associated therewith, also the normal and abnormal 
ovarian and related incretory activities at other times. 

Normal puerperal involution was fir.st described by Rzas/.-Schwarz.’ In the 
process of involution after childbirth, with gradual degeneration of the hyper- 
trophic blood vessels much elastic tissue always persists in the parous uterus. 
There are circular or crescentic collars of elastic tissue around the arteries of 
the inner zone of the uterine Avail, thick vessels largely due to elastic tissue in all 
layers of the vessel Avails in the middle zone, and increased subperitoneal and 
Avascular elastic tissue in the outer zone of the uterus, Avhere the veins are also 
thick Availed, elastic tissue in great preponderance. This process is diagnostic 
of a previous pregnancy, never appears in the nulliparous uterus, and increases 
Avith each succeeding pregnancy, ^'he process in cases of chronic subinvolution 
is partly physiologic, partly pathologic. Chronic subinvolution presents an 
exaggeration of normal physiologic inA^olution, either Avith or Avithout infection. 
It is chiefly ascrihable to an endocrine factor except in those cases in AA'hich 
there is histologic evidence of infection, notably round cells, plasma cells, and 
increased connective tissue. 

All clinicians are conversant Avith the appearance of a massive, hyper- 
trophic, badly retrodisplaccd uterus in a AA'oman Avho has borne manj’- children. 
This may be cited as an examiile of chronic subinvolution, but it may equally 
AA^ell be called diffuse hypertrophy. Similarly, in lesser degree, a badly retro- 
displaced nulliparous uterus may also present a picture of diffuse hypertrophy. 
IMicroseopically, an excess of elastic tissue characterizes chronic subin Amlution, 
Avhereas diffuse hypertrophy presents, theoretically, a proportionate increase in 
the various elements of the uterine AA^^11, i.e., overgroAA'th of the muscle, the con- 
nective tissue, and the blood vessels. If there is associated endometrial hyper- 
plasia, overgroAA^th of the Amrious tissues may Avell be due to an endocrine 
factor. Changes of this sort, involving all elements of the uterus, are readily 
produced by prolonged excessive administration of estrogens. 

A variant from chronic subinvolution and diffuse hypertrophy of the 
uterus is chronic metritis. Use of this term is preferable in those instanees in 
AAdiich there is a grossly OAudent infection of the tubes, ovaries, or pelvic cellular 
tissues, or a history of puerperal or postabortive infection, histologic examination 
of the uterus presenting the usual residual evidence of an inflammatory process. 
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Fig. 1. — Hypertrophy of the uterus, the entire corpus involved. licngth 13 cm., greatest 
breadth 9 cm., thickness of wall of body of uterus 3.8 cm. A typical instance of hypertrophy 
of connective tissue and uterine musculature, the blood vessels numerous and prominent with 
marked increase in connective tissue and elastic fibers evident on microscopic examination. 




Fig. 2. — ^Hypertrophy of the uterus. Section through entire tliickncss of uterine wall 
showing (C) connective tissue replacement of musculature of outer third of uterine wall, 
(M) hypertrophy of remaining musculature, (F) hy])erpla.sia of endometrium (trichromc 
stain). (X2%.) 
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Fie. 3. — ^Hypertrophy of uterus, 
massive hypertrophy of 


Section shown in area inclicateci by square in Fig. 2. revealing 
eiastic tissue (Verhoeff metanil yellow stain). (X43.) 



I'ig. 4. — Hypertrophy of uterus, section through uterine wall. Hypertrophy of vascular and 
perivascular elastic tissue (Verhoeff -Van Gieson stain), (X2%.) 
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Diagnosis of Hypertrophy of the Uterus 

The usual S3unptoms are prolonged or excessive menstruation, pelvic 
pressure with more or less aching discomfort, and increased vaginal discharge. 

Examination reveals an enlarged uterus, which is usually heavy and often 
retrodisplaced and is difficult to differentiate on bimanual examination from 
adenomyosis of the uterus or diffuse enlargement from deeply buried myomas. 
Differentiation from carcinoma of the body of the uterus is sometimes difficult, 
occasionally even after examination of uterine curettings in those cases of 
hypertrophy with marked endometrial hyperplasia. 

Histologic diagnosis of the various types of utez’ine hypertrophy is 
facilitated by differential stains. With routine hematoxylin and eosin stain, 
enlarged and thickened blood vessels and the amount of perivascular connec- 
tive tissue are readily recognized, but accurate determination of the relative 
proportion of connective tissue and muscle cells is not simple. A trichrome 
stain, similar to the Malloiy stain, developed in our laboratoiy by Miss Milligan, 
helps to solve this difficulty ; the muscle cells and nuclei are stained red by acid 
fuchsin, the connective tissue clearly distinguished by fast green, the blood cells 
revealed in various shades of orange by orange G. In this connection, it is to be 
noted that differential stains mu.st not be depended on implicitly, because de- 
generated tissue produces peculiar staining reactions and may lead to errors. 
Elastic fibers are recognized solely by special stains. Of these, the Verhoeff, 
preferably wHli metanil yellow eounlcrstain, has Izeen most satisfactory in 
our hands in the staining of formalin-fixed tissues. The orcein-Van Gieson 
stain has been less dependalzle for tissues fixed in formalin. 

The more we study enlarged uteri, the more apparent it becomes that various 
gradations of Jiypertrophy are encountered in most instances and that pure 
subinvolution or true diffuse hypertrophy or hypertrophy due solely to metritis 
or to endocrine disturbance is uizusual. 

Treatment 

Curettage may be required for differential diagnosis, and, strangely 
enough, it is sometimes beneficial. If more important surgical intervention is 
required, one should hesitate to perform corrective operations for uterine dis- 
placement in these cases unless childbearing is an important issue; removal 
of the offending organ b^^ subtotal or complete ly^sterectomj'- is the procedure 
of choice. 
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ANEURYSM OF THE SPLENIC ARTERY WITH RUPTURE, A 
RARE COMPLICATION OF PREGNANCY • 

W. C. Danforth, M.D., Evanston, III. 

(From the Evanston Hospital) 

A neurysm of any sort is a rare complication of pregnancy. Aneurysms 
as a rule are found in individnals niio are older than the great majority of 
expectant mothers. Anenrj’^sms of the aorta of any sort are imcommon and 
aneurysms of its iDranclies make up an extremely small part of the total of all 
aneurysms. 

The following case, which illustrates a complication extremely rare during 
pregnancy, is reported. 

A woman, aged 28 years, gravida iii, entered the hospital at the end of the seventh 
month complaining of severe upper abdominal pain. There was no external hemorrhage. 
Abdominal and pelvic examination were quite negative. All the usual signs of severe blood 
loss were present. She entered in the afternoon. On the following morning' her condition was 
worse and heart tones were no longer to be heard. At this time she complained of tenderness 
over the uterus. Because it was feared that a premature detachment of the placenta might 
have occurred, it was decided to empty the uterus. This was done by vaginal hysterotomy. A 
dead fetus rvas removed but no sign of detachment was found. Transfusion was done. About 
midnight of tliis day sudden collapse followed by death occurred. Wassermann was negative. 
The autopsy disclosed a massive hemorrhage into the peritoneal cavitj’, there being about 
liters of blood present. An enormous retroperitoneal hematoma w'as found which extended 
up to the level of the kidney. The aneurysmal sac was 1.5 cm. in diameter and contained 
clotted blood adherent to the lining of the sac. Blood had escaped at first from the wound 
in the aneurysm into the lesser peritoneal sac and later into the general peritoneal cavity. 
The wall of the aneurysm showed areas of necrosis in the intima and adjacent media. The 
tissue in these places was infiltrated with leucocytes and the elastic tissue was completely 
lost. Sections stained by the Levaditi method show no spirochetes. 

A second case of aneurysm of the splenic artery not associated wdth pregnancy w'as 
seen recently on the medical service in this hospital. This patient wms a wmman of 62 years. 
She entered, complaining of abdominal pain unrelated to anything. After a number of days 
of observation, during which the cause of the pain remained undetermined, operation was de- 
cided upon. Exploration disclosed a mass in the upper right abdomen which was found to be 
an aneurysm of the splenic artery. This was removed, the artery being ligated on both sides 
of the arterial enlargement. The mass which w'as removed was 2 by 1.3 by 1 cm. It was 
smooth and yellow and consisted of the wall of a cystic cavity. There were extensive areas 
of calcification in the wall and marked thickening of the intima. Kline test was negative. 
Death followed in a few hours. 

Baumgartner and Thomas, in 1924, stated that forty cases could be found in all avail- 
able literature in fifty years. Of these, 19 were males, 16 females, and in 5 cases the sex was 
not stated. The size of the aneurysm in this series varied from the size of a cherry to that 
of a hen’s egg. Of the entire number, 33 were first found at autopsy. The relationship be- 
tween the sexes is interesting, inasmuch as the number of men and women approaches equality. 
The incidence of all aneurysms in males is five times that in the female. Garland, in 4,100 
autopsies at the Massachusetts General Hospital, found only three aneurysms of the splenic 
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artery. Sperling, writing in 1940, found only three cases which Iiad been diagnosed before 
operation or deatli. Lindboe, in 41,437 autopsies, reported 554 abdominal aneurysms, of 
which 26, or 0.05 per cent, were of the splenic artery. Anderson and Gray, writing in 1929, 
found 58 cases in the literature and reported an additional one. Macliemer and Fuge, in 1939, 
found 24 additional cases in the ten j'ears which had elapsed since tiie publication of the 
paper of Anderson and Gray. Schroeder, who wrote in 1918, reported 20 aneurysms of tiie 
splenic artery in a series of 32,768 autopsies. All reports indicate that tlie condition is a 
very rare one and that its coincidence with pregnane}' is still more rare. 

Published reports indicate that it is most frequent in the third decade, 
although the fourth, fifth, sixth, and seventh show nearly as many. 

The cause cannot be stated too definite^. Binder says that syphilis, except 
in the case of aneurysm of the aorta, does not pla 3 ’' a part. The study of the re- 
ported eases would indicate that calcification of the arterial wall, with attendant 
weakening, is of etiological importance. Ponfiek suggests that endocarditis is as 
important etiologieally and believes that an embolism at the point at which an 
arteiy branches in loose supporting tis,sue maj’^ be the determining force which 
produces the aneuiysm. 

Recognition of the condition is extremelj'- difficult. Sperling suggests three 
suggestive signs which maj'- help in determining tlie presence of a splenic 
aneurysm. These are: (1) left upper quadrant pain, (2) a sj^stolic bruit over 
a palpable tumor mass, and (3) a pulsating filling defect in the greater curvature 
of the stomach as shown b.y the x-rajL 

In the great majoritj^ of the reported cases diagnosis has not been made. It 
has been confused with cholelithiasis, cholecj'stitis, pancreatitis, and ectopic 
pregnane}'. It ma.y also simulate perforated gastric ulcer, mesenteric thrombosis, 
or a ruptured viscus. Two eases of successful preoperative diagnosis are re- 
ported bj^ Hogler who found the pulsation of tlie mass b.y fluoroscopjL 

In maii}^ of the reported cases, blood ivas found in the stool, and Lower and 
Farrell suggest the examination of the stool for undigested fat in order to detect 
a lessened pancreatic activity which ma}’- be due to the iiressure of the mass upon 
the pancreas. 

In the great ma,]ority of tlie reported cases, massive liemorrhage was found 
in the peritoneal cavity. In the first case here reported, in addition to an enor- 
mous retroperitoneal liematoma, there was a large amount of blood in the peri- 
toneum. In some eases the hemorrhage did not terminate life at once. A 
primary hemorrhage took place, in man.v cases into the le.sser peritoneal cavity. 
In the second ease seen in this hospital, the patient remained in the institution 
fourteen days before death, which took place on the same da.v as the operation 
which was finally undertaken. 

As to the prognosis, Lower and Farrell found that of 15 cases in the litera- 
ture upon which operation had been done, 7 had recovered. If surgical therap.y 
is to be attempted, it should be either the removal of the aneurvsin, ivith the ex- 
cision of the spleen as well, if neeessarv, or the ligation of the splenic artery. 
The latter procedure will cany with it an aseptic necrosis of the spleen which 
does no harm. The ligation of the splenic arteiy in experimental animals has 
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proved to be safe, and recovery has followed the ligation of the artery in lunnan 
beings. In those cases in which tamponade was resoi'ted to, death followed in- 
variably. 

In both the cases here reported and in that of Sered and Rteiner, in both 
of wliicli the patients were pregnant, death ensued. In tiie series of Baum- 
gartner and Thomas, one ease was found in vdiieh an aneury.sm of the splenic 
artery ruptured during labor. The condition is evidently a most serious com- 
plication of pregnancy. It would seem that it is even moi-e serious during preg- 
nancy than at other times for two reasons, h^ir.st. the difficulty of arriving at 
an accurate diagnosis at any time, even thongli the abdominal field may not he 
obscured by the large tumor incident to an advanced pregnancy. Second, the 
operative attack, without which the issue is nearly always fatal, is rendered far 
more difficult and dangerous by the presence of the pregnancy. In our own case, 
had it been iio-ssihle to have recognized the lu’csenco of the aneurysm, after 
emptying the uterus by vaginal hysterotomy, we might have j>roceeded to deal 
with the aneurysm surgically. Tlic condition of the patient at that time would 
have rendered the procedure liazardous, even without the ])receding obstetric 
surgeiy. If the pregnancy is beyond the first four months, it would seem essen- 
tial to do away with the uterine mass before attem))ting the U])per abdominal 
surgery. Unless the ecrvi.v is easily accessible and not too long, the easiest way 
of doing this would be by abdominal .section, lu-eferably the low cervical type of 
hysterotomy. If the uterus could be em])tied easily from below, it would have 
the advantage of avoiding two abdominal inei.sions. 

In cases in which upper abdominal pain comes on suddenly witbout other 
obvious explanation, it is suggested that the possibility of aneurysm of the 
splenic artery be kept in mind. The triad of signs suggested by Sperling may 
be useful. If a palpable tumor is pre.sent, one .sbould listen foi' a bruit, and tbe 
presence of a pulsating tumor, indicated by fluoroscopic examination of the 
stomach, may be very valuable. While the comjfiication is a rare one, the fact 
that it is fatal, and that immediate recognition and efficient surgical attack may 
serve to rescue the patient, .should cause the obstetrician to keep in mind the 
possibility, if not the probability, of such a condition and to recognize it if 
possible. 

In the series of cases reported by hlachemer and Pugc, are found eight in 
which the aneury.sm w’as a complication of pregnancy. Their pa])cr ajjpeared 
m 1939. Since that time four additional cases have been reported to which the 
ease noted herein may be added, making a total of 13 cases in the entire available 
literature since 1939. While the condition is not a common one, it occurs Avith 
sufficient frequency to make a familiarity Avith its symptoms desirable. Enough 
ca.ses have occurred in pregnancy that it may Avell be kept in mind by the 
obstetrician AAdien upper abdominal pain occurs, esijccially if accompanied by 
the signs of loss of blood. 

Without active therapy, even in the absence of jAregnancy, the prognosis 
is very poor. The outlook in general may be indicated by the analysis giA^en by 
Maehemer and Puge. In 25 cases in Avhich no surgical treatment Avas attempted, 
there Avere 18 deaths, a mortality of 75 per cent. In 13 cases in Avhich surgical 
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treatment was tried, there w^ere 7 deaths, a mortality of 47 per cent. In some 
of these eases the treatment was merely tamponade. In eight eases in which 
the aneurysm was removed, or in wliich the splenic artery was tied, there were 
two deaths, a mortality of 25 per cent. The numbers quoted are not sufficiently 
large to give a wholly accurate statistical picture but they strongly suggest that 
removal of the aneurysm or ligature of the artery is the best method of manage- 
ment. Tamponade is unsatisfactory and is accompanied by a high mortality. 
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THE SEARCH FOR THE FEMALE SEX HORMONES 

Robert T. Frank, M.D., New York, N. Y. 

H aving taken part for more than twenty years in the search for and 
identification of the female sex hormones, I feel qualified in giving a vivid 
picture of this quite romantic chapter of endocrinology. Some of the functions 
of the gonads have been known since prehistory, as evidenced by the fact that 
castration was practiced on both the male and female of animal and human 
species. The Imowledgc that castration produced certain other changes, besides 
the abolition of the sex cycle, was accepted, as sliown by history, both medical 
and lay. Yet as late as 1912, two prominent members of the American Gyneco- 
logical Society did not hesitate to put themselves on record by stating boldly 
that, in their opinion, no proof has been given that the ovary had any function 
in addition to that of supplying ova. 

In 1893, Regis, of Bordeaux, evidently influenced by Murray’s success with 
thyroid substance, made a glycerin mash of animal ovaries and injected the mess 
subcutaneously into human beings afflicted with melancholia and other nervous 
diseases. He reported many striking successes. Actually, the distinct evidence 
of an internal secretorj'' effect of the ovaries was first given simultaneously and 
independently by two Viennese workers: the one, Halban, an active and 
prominent gynecologist; the other, a laboratoiy man, Knauer, in 1898. They 
succeeded in re-establishing the sex cycle by reimplanting ovaries in rodents 
and monkeys. The next important milestone hails from Breslau. Ludwig 
Fraenkel, who is still active, now residing in Uruguay, in 1903 reported that 
removal of the corpus luteum invariably produced abortion in the pregnant 
rabbit. He had been led to undertake this research by his teacher. Borne, who 
died before completing his experiments. The so-called nidatory theory of the 
corpus luteum has been substantiated by all subsequent work. In 1905, Halban 
published an extremely important contribution, descriljing the internal secretory 
function of the placenta. His whole thesis was based on clinical observation. It 
covered the continuation of nidation, the breast changes, the uterine hyperplasia, 
and other symptoms associated with pregnancy. He based all of his conclusions 
on numerous clinical observations. In the years which have elapsed, all the ex- 
perimental work and increase in knowledge has authenticated practically every 
point that he made. Prom 1908 on, working in Philadelphia, Leo Loeb under- 
took numerous carefully planned and well-controlled experiments on guinea 
pigs. By means of these he showed that the corpus luteum not only had the 
function ascribed to it by Fraenkel, of insuring the nidation of the ovum, but 
also that the corpus luteum controlled the periodicity of the sex cycle. More- 
over, his experiments showed that the nidatory function was exerted through the 
production of a maternal portion of the placenta, both embryonal and maternal 
placenta being necessary for successful nidation and continuation of pregnancy. 
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It slioiild be noted tliat during these preliminaiy j^ears practically the entire 
attention of investigators was focused on the corpus luteum, which was con- 
sidered the main, probably the sole, functional portion of the ovaiy. It is true 
that in 1906 the well-known physiologist. Starling, who had introduced the clear 
concept of “hormone,” as observed in the production of gastric secretin, pub- 
lished a paper, with Lane-Claypon, on the factors which determine the growth 
and activity of the mammary gland. This paper, which postulated that the fetus 
and placenta contain a hormone which activated the breast, drew correct conclu- 
sions on entirely erroneous experimental data. The reason for their error was 
due to the fact that they were unaware of the breast changes occurring in the 
rabbit during the normal sex cycle. Unger and I drew attention to their error 
which, however, these distinguished inve.stigalors never acknowledged or con- 
ceded. It maj’’ be said that during this decade, inconclusive results were ob- 
tained with extracts of ovaries and placenta because practically all of the ex- 
tracts used for experimental purposes were aqueous and, therefore, as our 
subsequent increase in knowledge has shown, failed to dissolve the lipoid soluble 
sex' hormone. Consequently, the greatest advances were made by morphologic 
investigations throughout the cycle such as those of Leo Loeb. Another group 
of investigatoi’s who advanced our knowledge were the Frenchmen, Ancel and 
Bouin, who, from 1908 on, investigated the sex cycle, correlating ovarian and 
uterine, and mammary histological findings. They devised a method to produce 
Avhat was then not yet known as “pseudopregnancy” in the rodent. They pro- 
duced this by cohabitation with vasectomized males. The sex act caused the 
pseudopregnaney and therefore persistence of the corpus luteum. Investigations 
on human material threw additional light on the cycle. Hitschmann and Adler, 
Mayer, Albrecht and others correlated ovarian and uterine endometrial cycle 
by comparing specimens obtained at different intervals. 

A new era of investigation dates from the time that an obscure instructor 
in chemistry in a French high school, Iscovesco, used various lipoid solvents 
in obtaining extracts from ovary, placenta, and various other organs. These 
extracts, which were fractionally separated by various nonmiscible solvents, 
pi’odueed very definite uterine changes in immature or castrated experimental 
animals. Throughout these researches which were extended by others, Herrmann 
in Vienna and also Fellner, Frank and Rosenbluth in New York, it was shown tliat 
corpus luteum extracts produced marked hyperplasia in the uterus of castrates. 
A variable reaction was obtained in the mucous membrane; sometimes there 
was marked glandular hyperplasia such as was noted by the morphologists in 
pseudopregnancy; sometimes this Avas absent. An explanation for this dis- 
crepancy Avas not discovered for many years. 

In 1916 I came across an obscure obserAmtion of Bucura’s, dating from 
1908, AAliieh had attracted no attention AA'hatcA’^er. In a resection of the ovaries of 
rabbits, in one case he found nothing but a single follicle AA’hich had developed, 
the I’cst of the OA^ary liaAong been resected. He noted that the uterus of this 
animal at autops.A' shoAA'ed marked hyperplasia. This obserA'ation Awas buried in 
the literature for many years. Having Avorked Avith numerous associates in try- 
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ing to obtain a concentrate of the corpus luteum and to purify this, Ave reached 
a certain point, Init, after that, further purification Avas unaccompanied l)y in- 
creased actiAuty. Partly because I remembered Bucura ’s obserA'ation and partly 
because it seemed likely that the follicle fluid should have some function, in 1917 
I obtained a considerable number of soav’s OAmries, aspirated the fluid from the 
ripening follicles, and injected it into immature rabbits. A surprising!}' rapid 
and marked hyperplasia of the uterus developed, not accompanied by an ex- 
eessAe arborization of the mucous membrane glands. Because of interruption 
produced by my entrance in the Armed Service and subsequent ill-health, I 
failed to publish this finding until 1922, although I had placed the record of it in 
care of the Crocker Cancer Research Laboratory in 1917. I published this ob- 
seivation in 1922 in the Journal of the American Medical Association. This Avas 
really the first definite proof offered that another constituent of the ovaries be- 
.sides the corpus luteum produced a hormone. This concept Avas popularized and 
AA’idely disseminated in 1923 by Allen and Doisy, avIio miscalled the follicle fluid 
the “ovarian hormone.” Really, their main contribution at that time, a major 
one, Avas the rodent Amginal smear test as a qualitative test for estrogenic activity. 
As soon as this test became available, the sIoav, expensive, and tiresome test, based 
on gauging the size of the rabbit uterus, became obsolete, and speeding up the 
search for estrogens AAms immeasurably increased. 

Ea'Cii AA'ith the Allen and Doisy test available, the progress in isolating the 
actiA^e substance of the ovary did not gain greatly until Sigmund LoeAve, previ- 
ously of Dorpat, later in Frankfurt, discoAmred that great activity resided in the 
urine of pregnant Avomen. Thus a solution of the hormone, let us call it by its 
present name of “estrogenic,” in aqueous medium, eliminated the innumerable 
complicating contaminants present AAdien the hormone Avas obtained from either 
OAmrian or placental material. Doisy, and almost simultaneously Butenandt, 
isolated, crystallized, and determined the chemical structure of estrone. Within 
a surprisingly short time not only estrone but estriol and estradiol Avere iso- 
lated. The biochemists did an amazingly quick and thorough job so that today 
Ave know that the ovary produces the strongest hormone, estradiol, that during 
its metabolism it probably is reduced to estrone and estriol Avhich have less 
activity, and is excreted in the form of compounds of glucuronic acid and 
sulfuric acid in the urine and feces. This is not the place to enter into details 
Avhich are so readily available elscAvliere. 

In 1928, W. Allen and Corner went to Avork in jAurifying the corpus 
luteum extract, and gave clear-cut chemical eAudenee of the presence and activitj^ 
of the corpus luteum and its effect upon the breasts and uterus. At this time 
they shoAved that the arborial glandular mucosal changes Avere corpus luteum in 
nature. They not only confirmed the Avork of the morphologists, Loeb, and 
Bouin and Ancel, etc., IauI they also gave a clear-cut experimental proof that 
the Borne-Fraenkel theory was a fact and that pregnancy after removal of the 
corpus luteum in oAmries could be continued by means of extracts containing pro- 
gestin. 

To date, the concluding chapter in the search for the sex hormones includes, 
the discoveries by Philip E. Smith, and simultaneously and independently by 
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Asclilieim and Zondek in 1926, that the anterior lobe of the pituitary contains 
the gonadotropic hormones which actuallj’- activate both the male and female 
gonad, proving that the gonads are, so to speak, stars of second magnitude. 
Whether these are one or two gonadotropic hormones, the one follicle stimu- 
lating, the other luteinizing, is still a moot question, and althougli considerable 
purification has been obtained, the integrally protein nature of these hormones 
has so far defied full identification. 

In this very brief and summarized personal review, the innumeralfie build- 
ing stones which were necessary for the construction of the entire picture could 
not be mentioned in detail. The first ten j’-ears of this century saw important 
but rather disconnected work performed, partly on animals, but largely 
liistological in nature. The first half of tlie second decade was marked by re- 
search with crude extracts. It was not until tlie biochemists came to tlie aid of 
the gynecologists and physiologists that rapid and conclusive advances were 
made. There is still, however, much to be clarified in this fascinating subject. 

1035 Park Avenue 



THE ROLE OF PORRO CESAREAN SECTION IN MODERN OBSTETRICS 

Karl M. Wilson, M.D., Rochester, N. Y. 

(From the Department of Obstetrics and Gynecology of the University of Dochester) 

tT was in 1876 that Porro first removed the uterus following cesarean section, 
i He did this in the hope of reducing the appalling mortality which was asso- 
ciated with the operation prior to the introduction of the Sanger technique. The 
deaths associated with the old operation, when the uterus was not sutured, prac- 
tically always resulted from hemorrhage or infection, and Porro sought to 
eliminate these factors by the removal of the uterus. While the immediate re- 
sults were not brilliant as compared with modern-day surgery, they at least pre- 
sented a definite improvement over those obtained with the old operation. Thus, 
in 1882, Godwin collected 134 cases with a maternal mortality of 55.8 per cent, 
a very liigh figure but still represeziting an improvement over the results previ- 
ously obtained from the original operation. 

Introduction of the Sanger technique brought about further strilcing im- 
provement in maternal results and also reduced materially the necessity for per- 
forming the Porro operation, which, after all, is a multilating operation which 
permanently sterilizes the woman. "While Porro ’s original technique of suturing 
the cervical stump to the lower angle of the abdominal incision is no longer fol- 
lowed, but rather a subtotal or total hysterectomy by modern surgical methods 
is done, yet his name is still attached to the procedure and such an operation is 
generally spoken of as a Porro cesarean section. 

Although the introduction of the Sanger technique, together with the ap- 
plication of, first antiseptic and, later, aseptic measures, reduced the cesarean 
section mortality very materially, the results still left a good deal to be desired. 
This was due largely to the fact that a long time elapsed before it was recognized 
that the classical cesarean section is a dangerous procedure if not done before 
labor sets in or at the very onset of labor. Introduction of the teeluiique of the 
lower cervical cesarean section and the various forms of extraperitoneal opera- 
tions, however, today permit reasonably safe abdominal delivery for many women 
whose lives would be jeopardized by performing the classical operation. These 
techniques have also reduced materially the necessity for performing the radical 
operation. 

While this is true, it is also a fact, however, that, on occasion, removal of the 
nterus after cesarean section will be very definitely indicated. Indicative of the 
decreased frequency for the, necessity of tliis operation, comparison may be made 
between a series from the clinic of the late J. Whitridge Williams, reported by 
Harris in 1922, and the series presented herewith. In the former series of 223 
cesarean sections the uterus was removed in 64 instances, or 29'.5 per cent, while 
in our series of 355 cesarean sections of various types it has been found necessary 
to remove the uterus only 31 times, an incidence of 8.7 per cent. 
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The indications for tiiis operation are relatively few but they are of great 
importance. In the present series there were four particular indications for 
which the operation wavS done.: namely, myomas of the uterus, uncontrollable 
hemoiThage, severe intrapartum infection, and in order to effect sterilization. 

Eecord of Cases at Strong Memorial Hospital 

Myomas of the Uterus . — In ten women the uterus contained myomas of such a .‘size and 
in such position as to demand delivery bj’ cesarean section. At the time of operation the 
myomas were found to be of such size or so numerous as to preclude myomectomy, so the 
uterus was removed. All made excellent recoveries and the infants all survived (one case of 
twins). It is interesting to note that six of the women were elderly primiparas — over 35 years 
of age. In each instance the operation was done as an elective procedure and before the 
onset of labor. 

Uncontrollable Hemorrhage . — In seven women it was found necessary to remove tlie 
uterus after cesarean section on account of this indication. In five of these women the cesar- 
ean section was done on the indication of abruptio placentae, and following the emptying of 
the uterus, as often happens in such hemorrhagic and infiltrated uteri, bleeding continued to a 
degree to endanger seriously the patient’s life and could not be controlled by tlie usual 
measures. Under the circumstances, nothing remained to be done except to remove the uterus 
in order to avoid a tragedy. 

Differences of opinion exist as to the best method for the treatment of acute premature 
separation of the placenta with concealed hemorrhage, but one of the advantages offered by 
delivery by cesarean section is the opportunity to observe tlie uterus, its condition and its be- 
havior after emptying, preserving it when possible, but removing it without hesitation if 
bleeding cannot be controlled. 

In two other women on whom classical elective cesarean sections were done, one on a 
young woman for contracted pelvis, the other on an elderly primipara of 42 years, uncontroll- 
able bleeding occurred after delivering the child and placenta, so that it was necessary to 
sacrifice the uterus in these two women — a tragic circumstance in the young woman but not 
of such great significance in the older woman. It is interesting to note that in these two 
operations removal of the uterus was deferred to the last possible minute; in fact, in botli 
instances the uterine incision had been sutured before it was recognized that removal of these 
uteri was demanded on account of their complete failure to contract. From one of these, 
after removal, 1,000 c.c. of blood were collected from the cavity. This represents a difficult 
situation, requiring a quick decision but at the same time tlie greatest nicety of judgment. 
In the uterus not damaged by liemorrhagic infiltration, as in abruptio placentae, tlie problem 
of uncontrollable hemorrhage is fortunately encountered very infrequently. In this gi'oup 
all the women made excellent recovei’ies, but five infants were stillborn. These stillbirths oc- 
curred in the five women presenting abruptio placentae, the Infants being dead at tlie time 
the operation was begun. 

Intrapartum Infection . — In nine women the uterus was removed following cesarean sec- 
tion on account of the existence of a severe intrapartum infection at the time the operation 
was done. This is the type of case in which the operation was formerly most frequently em- 
ployed, and is also the group in which modern methods of obstetric practice should ma- 
teriallv reduce the necessity for the operation. Fewer neglected case.s are seen than formerly, 
and proper resort to lower cervical and extraperitoneal .‘•ection in suitably selected cases should 
also reduce the nccessit}' for resort to the more radical operation. 

In reviewing this particular group of nine women, it would appear that three of them 
might possibly have been delivered with reasonable .safety by some form of extraperitoneal 
cesarean section. Tliese arc to be regarded as potentially infected rather than frankly in- 
fected. The others, however, had had various types of inanipulation from below before the 
operation was done and presented frank evidence of intrapartum infection of a seriou.s 

nature. 
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Evea •with the advent of the sulfonamides and penicillin, admittedly valuable and force- 
ful agents for combating infection, it ^vould seem to me an undue risk to leave the frankly 
infected uterus in situ after cesarean section. 

In this group nil the women recovered, but one developed a wound infection which 
necessitated a secondary closure. 

There were four stillbirths or neonatal deaths, two from atelectasis, one double monster 
on which evisceration had been attempted before operation, and one in connection with a 
placenta previa, the infant being dead at the time of operation. 

Sterilization . — ^In five women the uterus was removed as a means of effecting steriliza- 
tion at the time cesarean section was done for other reasons. This is not the usual method for 
effecting sterilization nor, on the whole, is it the most desirable. On the other hand, it is pos- 
sible on occasion to obtain permission for hysterectomj’ when permission for resection of the 
tubes would be refused. Also, on occasion, menstrual disturbances prior to the pregnancy 
may warrant removal of the uterus, or the patient maj' request it. 

All five of these women made good recoveries, but one baby failed to survive, due to 
prematurity. This neonatal death occun-ed in the case of a woman previously delivered by 
cesarean section, the operation being followed by a serious infection. On admission, she had 
a deeply furrowed uterus which impressed us as being unable to withstand further distention 
although the baby was as yet obviously small. Sterilization, by removal of the uterus, was 
at her request. The child weighed only 1,200 grams and died in twenty-four hours. 


Table I. Summary of Cases 


INDICATION 

NO. OF CASES 

M.\TERNAL 

DEATHS 

FETAL 

DEATHS 

Myoma uteri 

10 

0 

0 

Uncontrollable hemorrhage 

7 

0 

5 

Intrapartum infection 

9 

0 

4 

Sterilization 

5 

0 

1 

Total 

31 

0 

10 

or 32.2% 


Summary and Conclusions 

A series of 31 women in wlioni cesarean section followed by supravaginal 
amputation of the uterus (Porro cesarean section) was performed is presented. 
The maternal results were uniformly good, there being no maternal deaths. 
That, of course, is not to say that the operation is without mortality, as the series 
is a small one. There were 10, or 32.2 per cent, stillbirths or neonatal deaths. 
None of them can be attributed to the operation, as in seven instances the infant 
was known to be dead at the time the operation was done and had died as the 
result of the condition for which cesarean section was indicated. Tivo mature 
infants died of atelectasis and one infant of prematurity. 

This operative procedure still has an important place in obstetric operative 
procedures, though the necessity for it has decreased materially following the 
introduction of other operative techniques, such as the low cervical cesarean sec- 
tion and the various forms of extraperitoneal operations. Also, with improved 
prenatal care and increasing hospitalization of obstetric patients, fewer neglected 
eases are seen. 

The particular indications for removal of the uterus after cesarean section 
are found to be : (a) j\ryomatous uteri containing myomas of such a size and in 
such a position as to necessitate cesarean section in the first place, and when 
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myomectomj^ is precluded, (b) Uncontrollable hemorrhage when removal of the 
uterus is necessary as an emergency lifesaving measure, often in association with 
abruptio placentae but occasionally encountered apart from this, (c) The pres- 
ence of frank intrapartum infection when cesarean section is done. It is in this 
group in particular that a decrease in the necessity for the removal of the uterus 
has occurred, and further reduction should lie possible, (d) As a means of 
effecting sterilization when sterilization is indicated and where for some reason 
it maj’’ seem preferable to remove the uterus rather than to resect the tubes. 

No examples of ruptured uterus requiring hysterectomy are included in 
this series as this would seem to be an entirely separate problem. 



ECTOPIC GESTATION 

The Diagnostic Value of Cul-de-sac Aspiration 

Lucius E. Burch, F.A.C.S., akd Joseph Seitchik, M.D., 

Nashville, Tenn, 

E ctopic gestation or extrauterine pregnancy is more often overlooked and 
more often diagnosed ivlien not present, than any other serious pelvic lesionJ 
Parell and Scheffey” of Jefferson kledical College reported 157 cases of ectopic 
gestation from Sept. 21, 1921, to Sept. 1, 1942. A correct diagnosis was made 
in 76 per cent of the cases. Child and Douglas® repoi'ted three normal preg- 
nancies and three incomplete alioidions diagnosed as ectopic pregnancies. 
TorpiiP recently revieAved the literature and showed an incorrect diagnosis 
ranging from 14.8 per cent to 47 per cent from fourteen different clinics with 
an average of 27.3 per cent incorrect. These reports from the best clinics in 
the country clearly show how difficult it is to make a correct diagnosis. 

AVe have divided ectopic gestation into two varieties — the typical and the 
atypical; the typical comprises 40 per cent of the cases, the atypical 60 per 
cent. The history of the case, symptoms, and physical signs stand out first in 
importance in making a diagnosis. It is a disease that occurs only during the 
sexual life of the woman. It is most common between 20 and 30 years of a'ge. 
Next in frequency is the fourth decade. A small percentage of cases is found 
below 20 and above 40 years of age. 

A preceding history of sterility before the occurrence of an ectopic gesta- 
tion is quite common. It is usually found in women of low fertility. A history 
of pelvic inflammatory disease, infection following labor or abortion, or an 
infection following abdominal section for a ruptured appendix is quite com- 
mon. The Vanderbilt cases showed pain present in 100 per cent; a missed 
period in 90 per cent ; a bloody vaginal discharge in 89 per cent, and a mass in 
the pelvis in the typical variety in less than 50 per cent and present in the 
atypical in over 90 per cent. 

The typical case is characterized by a violent pain in the abdomen asso- 
ciated with a bloody vaginal discharge and shock. Usually there is a history 
of a missed period. Shoulder pain is present in 25 per cent of the cases and is 
a most valuable symptom. Rigidity of the abdominal muscles is generally 
absent, but tenderness on palpation, either general or localized, is present in 
the lower quadrant. 

On vaginal examination we note a pelvic mass is absent in about 55 per cent of 
the cases. A mass may be palpated if the free blood present has formed clots or 
if the pregnancy is sufficiently large to be palpated. If sufficient blood has 
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been lost, there will be a decrease in the hemoglobin and red blood cells Avhieh, 
in many eases, is quite marked. The Avhite blood count rarely goes above 
15,000, although in the massive hemorrhage this may go to 20,000 which de- 
creases as the blood is absorbed. The pulse rate is accelerated and the tem- 
perature is subnormal. Prepai’ation should be made for operation and blood 
should be administered to bring these patients out of shock while the operating 
room is being prepared. The transfusion needle should be left in place in 
order to give more blood during or after the operation. In those institutions 
in remote areas that do not maintain a blood bank or have plasma available or 
in those eases in which there is an Rh factor or an unusual type of blood, ^ve 
would suggest autotransfusion, or reinfusion of the ]Datient ’s own blood. 

In 1923 I revicAved the literatui'e on autotransfusion, and strongly advise 
the use of this procedure.® "We cannot be too emphatic in urging in the typical 
case a quick diagnosis and an early operation. 

In the atypical Amriety the patient is not in shock. The sighing respiration 
and the blanched appearance are absent. The thready pulse and the subnor- 
mal temperature are not present. It is in this variety that time can be taken 
to make use of procedures so useful in arriAung at a correct diagnosis. 

"We have revicAved the cases of ectopic gestation in the Vanderbilt UniA’'ersity 
Hospital from Sept. 1, 1925, to July 1, 1945. This study comprises an analysis 
of 105 patients A\dio Avere admitted or discharged Avith the diagnosis of ectoiiic 
gestation. Sixteen patients Avere admitted AAuth a diagnosis other than ectopic 
gestation, but extrauterine pregnancies Avere found at operation. Eighteen 
patients Avere admitted in shock. Seventeen of these had extrauterine pi’eg- 
na'ncy. The other patient had a ruptured corpus luteum Avith intraperitoneal 
hemorrhage. The remaining 71 patients Avere admitted AA'ith a suspected diag- 
nosis of ectopic pregnancy. 

The common conditions in Avhich a mistaken diagnosis is often made are : 
pehae inflammatory disease, abortion, a cyst of the corpus luteum producing 
a positive Aschheim-Zondek test, a normal pregnancy associated Avith a large 
corpus luteum, a small ovarian cyst Avhieh is inflamed and associated Avith 
torsion of the pedicle, a ruptured Graafian follicle or corpus luteum producing 
an intraperitoneal hemorrhage AAuth shock, a normal pregnancy Avith a soft 
uterine Avail Avith an extreme dextrorotation, and abdominal pregnancies. A 
mistaken diagnosis may also be made of the folloAving: pregnancy in the 
uterus associated AAoth a tubal pregnancy, pregnancy in a bicornate uterus, 
tubal pregnancy associated Avith a cyst in a ease Avhieh had formerly had one 
tube remoA'ed for ectopic gestation. The discovery during operation of ectopic 
gestation for the mistaken diagno.sis of appendicitis is not an unusual mistake. 
Pregnancy tests are of A^alue but a diagnosis should not be dependent on this 
test. There are many conditions AA’hich Avill produce a positive pregnancy test 
AAdien pregnancy is not present. The most common ones are : ehorioepithelioma, 
hydatidiform mole, missed abortion, teratoma of testicles, embiyonal adeno- 
carcinoma, seminoma, myosarcoma, teratoma of ovary, luteum cyst, granulosa- 
cell carcinoma, para-ovarian cyst, and certain forms of psychosis. 
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We Blight add that any case which is diagnosed as appendicitis is entitled 
to a pelvic or rectal examination and a careful review of the inenstrnal cycle be- 
fore operation. 

In pelvic inflammatory disease, pain usually makes its appearance at the 
time of the period or just after it. The history of the ease, signs of gonorrheal 
infection, smears, culture, sedimentation rate, and leucocyte count are of value, 
but at times deceptive. In gonorrhea the leucocyte count will run between 
15,000 and 20,000. In ectopic gestation it is usually below 15,000. The tem- 
perature in ectopic is rarely above 102° P. In pelvic inflammatory disease it 
may run as high as 103° P. The sedimentation rate is more rapid than in 
ectopic. The pregnancy test is often iiositive in ectopic and in gonorrhea it is 
negative. Gonorrheal salpingitis produces a bilateral adnexal mass with an 
associated lower abdominal rigidity, whereas ectopic produces a unilateral 
mass and the rigidity", if present, is on the affected side. In gonorrhea the 
pain is constant; in ectopic it is intermittent. Culture for gonococci is a labo- 
ratory procedure of great value and .should always be used in a suspected case. 
The finding of blood in the peritoneum should clear up the diagnosis. 

Aliortion is easily mistaken for ectopic gestation. Curettage may assist in 
the diagnosis by finding chorionic villi or decidual membranes in the scrapings. 
Sonic advise its use as a routine measure and as an aid in the diagnosis of the 
atypical ease. "We do not concur in this view and believe a curettage for 
diagnostic purposes in a case of partial rupture or tubal abortion may bring on 
an intraperitoneal hemorrhage with possibly a fatal result. When one lias a 
suspected ease of abortion, ectopic should be ruled out; and in suspected cases 
of ectopic, abortion must be eliminated. 

Cullen's sign or blue navel indicates an intraperitoneal hemorrhage. It 
is rarely found. 

Israel® reported six cases of corpus luteum cyst and in two of these a posi- 
tive pregnancy test was present. In the Vanderbilt series one case of corpus 
luteum cyst with a positive pregnancy test was found. 

A ruptured Graafian follicle usually occurs at the midmenstrual interval. 
A ruptured corpus luteum occurs just before the onset of menstruation. -A 
most confusing condition is a normal pregnancy associated with a soft uterine 
wall and an extreme dextrorotation. We recently had a case of this kind asso- 
ciated with a small fibroid the shape and size of the uterus in the pelvis. A 
mistaken diagnosis was made from the impression that the fibroid was the 
uterus and the dextrorotation of the normal pregnancy was either a cyst with 
torsion or perhaps an ectopic gestation. One pregnancy test in this case was 
positive, the other was negative. This unpardonable error would not have 
occurred if a pneumoperitoneum had been carried out, followed by x-ray. 

South American surgeons have advised the use of an opaque substance 
injected in the uterus followed by an x-ray picture. They claim that this in- 
jection will not dislodge a pregnancy in the tube and that it will clearly sho'w 
a pregnancy if present. AVe would not advise this procedure until time and 
further experience show it to be free of danger. We have found the injection 
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of carbon dioxide gas into the peritoneum through an abdominal puncture fol- 
lowed by an x-ray of the pelvis a procedure of great value in arriving at a 
diagnosis. It is free of danger but can be used only in those institutions where 
there is a close cooperation with the x-ray department which is trained in this 
technique. The peritoneoscope is an instrument which has a great future. It 
must be used by a man who has had experience and training. We gave up the 
use of this instrument during the war, due to rapid changes in the staff and 
the inability to assign one man to this pai’ticular duty. 

We desire to emphasize especialty in this paper the value of aspiration 
of the peritoneum either per vaginam or through the abdominal wall if con- 
ditions in the eul-de-sae make it not advisable to aspirate per vaginam. It is 
not an original procedure. It is one that we have used not only in making a 
correct diagnosis, but also in avoiding unneee.ssary operations. The procedure is 
not time consuming and can be used in any institution or ho.spital or even in 
the private home if necessary. If the aspirated blood shows an absence of 
rouleaux formation and the eiythroeytes show a crenated appearance, it signi- 
fies a hemorrhage into the peritoneal eavity.'^ 

In obtaining blood from the peritoneal cavity we look for color, viscosity, 
presence of small clots, and clotting time. The old blood has a definite brown- 
ish tint. It is thinner than fresh blood and does not clot. We have usually 
used a size 17 needle, which is large enough to permit the aspiration of 
small clots. 


Review of Cases 

Of the 71 suspected cases of ectopic gestation admitted in good condition and presenting 
diagnostic difficulty (Table II), 42 patients, or 62 per cent, were found to have extrauterine 
pregnancies. Twenty-nine patients did not have ectopic pregnancies, but had some other 
difficulty summarized in Table I. 

Table I 


Corpus luteum cyst _ 6 

Pelvic inflammatory disease including all diagnoses such as 15 

pelvic abscess, salpingitis, tubo-ovarian abscess, pyo- 
salpinx, etc. 

Follicle cj'sts 2 

Undiagnosed 5 

Metastatic adenocarcinoma of the cul-de-.sac 1 


29 


In 22 patients, puncture was performed (this includes two cases of abdominal punc- 
ture) and old blood was obtained. Twenty of these cases had extrauterine pregnancies, 
one had a ruptured follicle cj'st with marked intraperitoneal bleeding, and one had an 
adenocarcinoma of the cul-de-sac. Tliis gives us a diagnosis rate of 91 per cent. Of the 
fifteen cases that had cul-de-sac puncture, but no old blood was obtained, none were proved 
to be ectopic pregnancies. While it is alwa 3 's possible that some of them might represent 
tubal abortions, the fact remains that when laparotomies were performed on five of them, 
no ectopic was found. The remaining 34 cases were not subjected to cul-de-sac puncture 
and in 12 of them no ectopic gestation was found. To summarize: if we consider the 
presence of old blood obtained bj' cul-de-sac puncture a positive test for ectopic gestation, 
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and if we consider tlie absence of old blood as a negative lest, we may say that in this 
series of 37 patients exposed to cul-de-sac puncture, there were no false negative tests 
and two false positive tests. In our hands, the cul-de-sac puncture w'hen used as a test 
for the presence or absence of extrauterine pregnancy is accurate in 94.6 per cent of the 
cases. This compares very favorablj’’ with the correct diagnosis rate of 6.5 per cent for 
34 cases that were diagnosed only by the usual clinical and laboratory means. 


Table II 



NUSrBER OP 
CASES 

NUMBER 

CORRECTLY 

1 DIAGNOSED ] 

j NUMBER 
INCORRECT 

1 DIAGNOSIS 

% 

CORRECT 

DIAGNOSIS 

Cul-de-sac puncture and 

09 

20 

2 

91 

old blood obtained 

Cul-de-sac puncture and no 

15 

15 

0 

100 

old blood obtained 

No cul-de-sac puncture 

34 

22 

12 

65 

Total 

71 

57 

14 

80.3 


Table III 


1 

NUMBER OP 
LAPAR- 
OTOMIES 

UNNECES- 
SARY LAPAR- 
OTOMIES 

NECESSARY 

LAPAROT- 

OMIES 

% OP un- 
necessary 
LAPAROT- 
OMIES 

Cul-de-sac puncture performed 
and old blood obtained 

21 

0 

21 

0 

Cul-de-sac puncture performed 
and no old blood obtained 

5 

5 

0 

100 

No cul-de-sac puncture 
performed 

33 

10 

23 

30 

Total 

59 

15 

44 

25 


Table HI is most interesting. We have attempted to analyze the 71 cases to deter- 
mine how many unnecessary surgical operations w'ere performed because of a suspected 
diagnosis of ectopic gestation. An unnecessary laparotomy is defined as one performed for 
some pelvic pathology for which we would not have operated had a true diagnosis been 
known preoperatively. Twenty-one of these cases were operated on after a cul-de-sac 
puncture and in this group of patients no unnecessary surgical procedures were performed. 
In five cases in which no old blood was obtained, the surgeon ignored the cul-de-sac punc- 
ture and laparotomy was performed. In no case was any pathology worthy of surgeiy 
found. Thirty per cent of the.se operations Avithout cul-de-sac puncture were unnecessary. We 
believe that the presence of old blood obtained by a cul-de-sac puncture is an absolute indication 
for surgery. The absence of old blood so obtained is a contraindication to surgery performed 
because of the suspected pre.sence of an e.xtrauterine gestation. 

Howard Kelly many years ago advised colopotomy. It is a valuable pro- 
cedure as an aid in making a diagnosis, but wliy carry out a major surgical pro- 
cedure to obtain information that can be easily obtained by an aspiration per 
vaginam or through the abdominal wall. We consider aspiration the most 
valuable of all aids in making a diagnosis of doubtful cases of ectopic gestation. 
Next to aspiration we consider pneumoperitoneum and x-ray as a valuable aid. 

AU of us make mistakes. All of us occasionally do an unnecessary opera- 
tion. We are of the opinion, however, that with a careful study of this most 
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interesting and sometimes fatal condition, giving due consideration to the his- 
tory, the physical signs, the laboratoiy tests, x-ray, and especially aspiration, 
our margin of error will be greatly reduced. 
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reactivation of, by stilbestrol therapy 
(Faulkner and Riemenschneider), 
560 

Endometrium, adenocarcinoma of, treatment 
in, results of various types of (Mc- 
Lennan), 254 

Epiphysial dysgenesis associated with cretin- 
ism in premature infant (Blatt), 
232 (Abst.) 

Equine and chorionic gonadotropins, treatment 
of hypoovarianism by sequential and 
cyclic administration of (Hamblen 
and Davis), 137 

gonadotrophin, effect of. upon establish- 
ment of cyclic menses and ovula- 
tion (Abarbanel and Leathern). 262 
Ergonovine-like substance, synthetic, clinical 
experience with new (Trit.sch and 
Schneider), 434 

Eiythroblastosis fetalis (Macklin), 465 
(Abst.) , 

comparison of newborn infants with, and 
tho.se born to diabetic mothers 
(Miller et al.), 586 ^ 

in twin pregnancy (Aaberg and Roby). 
548 , 

Estrogen-progesterone therapy, new approach 
in tre,atment of habitual abortion 
(Vaux and Rakoff), 353 
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Extraperiloneal cesarean section, peritoneal 
stainingr technique for (Bourgeois). 
191 


Fallopian tube, carcinoma of. primary ( Ayre 
et al.), 19 G; (Mitchell and Mohler), 
283 

Female sex hormones, search for (Prank), 
757 

Fertility. 352, 589 (Absts.) 

Fetus, malpresentation of, amyoplasia con- 
genita causing (Baling), 115 (Abst.) 

Fibromyoma, uterine, and pregnancy (Cam- 
pos), 587 (Abst.) „ , , 

Fibroniyomas and pregnancy (de Rezenae), 
586 (Abst.) 

suppurating, report of case, with review of 
literature (Miller), 522 


G 

Gas bacillus infection of uterus treated with 
penicillin (Hudson and Rucker), 452 

Genital tuberculosis, pathogenesis and diag- 
nosis of (Arana), 481 (Abst.) 

Gestation, ectopic (Burch and Seitchik), 765 

Gonadotrophic therapy, combined, comparative 
study of clinical responses of women 
with hypofunctioning ovaries to two 
methods of (Davis and Hamblen), 
269 

Gonadotropins, equine and chorionic, treat- 
ment of hypoovarianism by sequen- 
tial and cyclic administration of 
(Hamblen and Davis), 137 

Gonococcal vulvovaginitis, sulfonamide and 
stilbestrol therapy in (Hac et al.), 
88 

Gonorrheal arthritis complicating pregnancy, 
treated with penicillin (Davis), 215 

Government and maternal welfare (Adair), 
713 

Granulosa-cell tumors, curability of (Jones 
and Te Linde), 691 

Gynecologic operations, 112, 462 (Absts.) 

Gynecologj’, 460 (Absts.) 


Hysterectomy, abdofciinal, complete (Mohler 
and Bishop). 489 . „ 

morbidity and mortality following, studies 
concerning (Phillips), 174 
partial, pregnancy at term after (Bunster), 
347 (Abst.) . , ^ 

supravaginal, heminecrosis of cervical stump 
following (Prank), 226 
vaginal (Emmert), 462 (Abst.) 

in management of descensus uteri (Dan- 
forth), 376 

I 

Icterus neonatorum precox (Halbrecht), 232 
( Abst. ) 

Impetigo in newborn infant, clinical toxicity 
and eibcacy of benzyl penicillin by 
mouth in (Gamble et al.), 514 
Incontinence, stress, use of transplanted ab- 
dominal fascia in relief of, further 
experiences in use of (Studdiford), 
119 

Infant deaths, study of, lessons to be learned 
fronr (Potter), 231 (Abst.) 
mortality, effect on. of vitamin K admin- 
istered during labor (Potter), 235 
viability, should we change our present 
standard of? (Haas), 406 
Interstitial pregnancy, case of, with perfora- 
tion and extensive intraperitoneal 
hemorrhage (Stein), 563 
Intraperitoneal nabothian cyst (Prank), 107 
Intrauterine pastes (Weilerstein), 112 (Abst.) 
Irradiation, effect of, on function of ovary in 
young girls (Kaplan), 340 
Isometric method of x-ray pelvimeti'y as rou- 
tine procedure (McLane), 495 
Item, American Board of Obstetrics and Gyne- 
cology, Inc., examinations, 466, 592 
Philadelphia Committee for Study of Pelvic 
Cancer, 592 

Society of Obstetricians and Gynecologists 
of Canada, 115 


H 


K 


Habitual abortion, therapy ia (Ingram), 154 
Hematomola of Breus, dia^ostic difficulties 
increased by biologic reactions (Leon 
et al.), 347 (Abst) 

Heminecrosis of cervical stump following 
supravaginal hysterectomy (Frank), 

^ 226 

Hemorrhage, fatal, from angiomatous polyp 
of ileum complicating pregnancy 
(Polayes and Nevins), 207 
postpartum, injection of umbilical vein to 
prevent (McIntyre), 464 (Abst) 
Hernia, strangulated, containing pregnant 
uterus at term (Boys), 450 
Hidradenoma of vulva (Novak and Steven- 
son), 641 

Hogben pregnancy test, with note on breeding 
Xenopus for test (Landgrebe and 
Samson), 233 (Abst.) 

Hormonal abnormalities, relationship between, 
and accidents of late pregnancy in 
diabetic women (Smith et al.), 349 
(Abst) 

Hormone, chorionic gonadotropic, reducing 
properties of. as related to chem- 
ical determination of pregnancy 
(Bowman), 218 

Hormones, female sex, search for (Prank), 

Hypernephroid carcinoma of kidney or adrenal 
, pregnancy (Lash), 221 

Hyperplasia, normal and hyperactive ovary 
in (Hartman), 230 (Abst) 
H>pertrophy of uterus (Curtis), 748 
Hyperuricemia of pre-eclampsia and eclamp- 
sia, renal glomerular and tubular 
relation to (Chesley and 
Williams), 367 

Hypoovarianism. treatment of, by sequential 
and cyclic administration of equine 
j chorionic gonadotropins — so- 
called one-two cyclic gonadotropic 
therapy (Hamblen and Davis), 13“ 


ICidney, hypernephroid carcinoma of, and preg- 
nancy (Lash), 221 

Kymography and hystero-salpingography, in- 
dications ror (Pineda), 590 (Abst.) 

L 

Labor, Aburel’s method of induction of 
(Muiioz), 114 (Abst.) 

aquinone during, its effect on prothrombin 
level of newborn infant (Schmitz 
and Baba), 292 

induction of (Valenzuela), 113 (Abst.) 
by Watson's method (Cabrera), 113 
(Abst.) 

management, complications, 113, 463 

(Absts.) 

pains, paracervical anesthesia for relief of 
(Rosenfeld), 527 

placental senescence and onset of (Mandel 
et al.), 471 

spinal analgesia in, continuous (Ramos), 
591 (Abst.l 

sudden death in (Cooke), 464 (Abst.) 

test of (Danforth), 464 (Abst.) 

third stage of, use of methergine in (Rob- 
erts), 464 (Abst.) 

vitamin K administered during, effect on 
infant mortality (Potter), 235 

Watson's method of induction of (Cabrera), 
113 (Abst.) 

Lactobacillus therapy in vaginitis due to 
trichomonas (Brady and Reid), 509 

Laparotomy scars, postsalpingectomy endo- 
metriosis in, pathogenesis of (Samp- 
son), 597 

Leiomyoma of ovary complicating pregnancy 
(Moore), 224 

L-histidine monohydrochloride, nausea and 
vomiting of pregnancy treated with 
(Russo), 348 (Abst.) 
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M 

Malaria in connection with obstetrics and 
gynecology (Balasquide), 234 (Abst.) 

Maternal obstetrical paralysis (O’Connell), 
115 (Abst.) 

weight gain, relationship of, and weight of 
newborn infant (Beilly and Kur- 
land), 202 

welfare, government and (Adair), 713 

Menopausal symptoms, androgen therapy of, 
in cancer patients (Gusberg), 502 

Menopause, vitamin E in (Christy), 84 

Menses, cyclic, and ovulation, effect of equine 
gonadotrophin upon establishment of 
(Abarbanel and Leathern), 2G2 

Menstrual cycle in human cervical mucosa and 
its clinical significance (Wollner), 
230 (Abst.) 

normal and hyperactive ovary in (Hart- 
man), 230 (Abst.) 

Menstruation, 230 (Absts.) 

retarded, use of prostlgmine to correct 
(Moll), 234 (Abst) 

Mesenteric thrombosis complicated by dermoid 
cyst (Lesh), 422 

Metastatic adenocarcinoma of cervix uteri as- 
sociated with primary gastric cancer 
(Williams), 342 

Methergine, a new oxytocic (Tollefson), 4G3 
(Abst) 

in third stage of labor (Roberts), 404 
(Abst) 

Mortality, cesarean section (Dleckmann), 28 

Myomectomy as conservative surgery (Bor- 
. ras), 463 (Abst) 

Myxosarcoma of vagina associated with early 
pregnancy (Christie), 653 


N 

Nabothian cyst intraperitoneal (Frank), 107 
Nausea of pregnancy treated by forced hydra- 
tion (Eller and Randall), 518 
Necrology, Seegar, J. K. B. E., 458 
Vineberg, Hiram Nahum, 110 
Vogt William Hans, 229 
Watkins, Raymond Edward, 458 
Newborn, 231, 465, 586 (Absts.) 
infant, avulsion defects of scalp of (Fine- 
gold and Schuster), 108 
impetigo in, clinical toxicity and efficacy 
of benzyl penicillin by mouth in 
(Gamble), 514 

prothrombin level of, effect of aquinone 
during labor on (Schmitz and 
Baba), 292 

respiratory stimulants in, effect of (Lim 
and Snyder), 146 

teratoma of perineum in (Lash), 344 
weight of, relationship of maternal weight 
gain and (Beilly and Kurland), 202 
Infants, oral moniliasis 'in (Anderson et at), 
232 (Abst) 

jaundice of, role of hemoagglutinins anti-A 
and anti-B in pathogenesis of (Hal- 
brecht), 232 (Abst) 

Nipples, postpartum, fissured, prevention and 
treatment of, with local applications 
of vitamin A and D ointment 
(Brougher), 591 (Abst.) 


Obstetrics, analgesia in, continuous caudal, 
experience with, at the University 
of Michigan Hospital (Andros and 
Henderson), 68 

and gynecology, malaria in connection with 
(Balasquide), 234 (Abst.) 
caudal analgesia in, continuous, on trial 
(Nicodemus et al.), 312 
with special reference to repeated single 
blocks (Hanley and Malone), 306 
anesthesia in, five years' experience with 
(BapUsti), 180 

histon' of, Catharina Geertruida Schraders 
and her diaiy (Marchetti), 160 
Porro cesarean section in modern, role of 
(Wilson), 761 , „„„ _ 

Rh factor in (Halperin et al.), 326 ; (Traut 
et al.), 722 , 

venous ligation in (Mengert), 46/ (Corre- 
spondence) 


Oligomenorrhea, amenorrhea, and anovuio- 
menorriiea, studies in (Abarbanel 
and Leathern), 262 

One-two cyclic gonadotropic therapy (Hamb- 
len and Davis), 137 

Ophthalmia neonatorum, penicillin in treat- 
ment of (Sievers), 465 (Abst.) 

Oral moniliasis in newborn infants (Ander- 
son et al.), 232 (Abst) 

Osteomalacia in pregnancy, case of (MacLen- 
nan), 348 (Abst) 

Ovarian disorders, functional, diethylstilbestrol 
in treatment of (Patton), 417 
insufficiency, roentgen therapy in (Moli- 
nari), 350 (Abst) 

pregnancy (Ballina and Chiodi), 456 
primary (Norton and Alter), 535 
tumors, spontaneous amputation of (Duran), 
461 (Abst) 

Ovaries, bilateral polycystic (Stein), 385 
hypofunctioning, comparative study of clin- 
ical responses of women with, to 
two methods of combined gonado- 
tropic therapy (Davis and Ham- 
blen), 269 

sterilization of, by roentgen rays in treat- 
ment of distant metastases from 
primary carcinoma of breast 
(Pohle), 350 (Abst) 

Ovary, function of, in young girls, effect of 
irradiation on (Kaplan), 340 
leiomyoma of, complicating pregnancy 
(Moore), 224 

normal and hyperactive, in menstrual cycle 
and in hyperplasia (Hartman), 230 
(Abst.) 


P 

Pancreatic extract, deproteinated, treatment 
of primary dysmenorrhea with 
(Grossmann), 411 

Paracervical anesthesia for relief of labor 
pains (Rosenfeld), 527 
Paralysis, maternal obstetrical (O’Connell), 
115 (Abst) 

Parovarian cyst causing dystocia (Downing 
and O’Toole), 106 

Pavatrine, treatment of essential dysmenor- 
rhea with (Weinberg), 98 
Pelvic inflammatory disease, coccidioidal 
(Page and Boyers), 212 
Pelvimetry, x-ray, isometric method of, as 
routine procedure (McLane), 495 
Pelvioscopy in female, indications for (Har- 
rell and Estevez), 462 (Abst) 
Pelvis, clinically suspect, and its radiograph- 
leal investigation in 1,000 cases 
(Kenny), 351 (Abst) 

Penicillin, benzyl, clinical toxicity and ef- 
ficacy by mouth in impetigo in new- 
born Infant (Gamble et al.), 514 
gas bacillus infection of uterus treated with 
(Hudson and Rucker), 452 
gonorrheal arthritis complicating pregnancy 
treated with (Davis). 215 
in treatment of ophthalmia neonatorum 
(Sievers et at), 465 (Abst.) 
puerperal sepsis treated witli (IVhite), 349 
(Abst.) 

transmission of, to amniotic fluid and fetal 
blood in the human (Woltz and 
Zintel), 338 

Perineal repair, postpartum, use of fine 
chromic catgut for (Waters), 319 
Peritoneal staining technique for extraperi- 
toneal cesarean section (Bourgeois), 
191 

Peritonitis, postabortal (Garcia). 460 (Ab.st.) 

pathogenesis of (Falk and Blinick), 168 
Phenol, use of, in treatment of Barthollnlan 
abscess (Phelan), 113 (Abst.) 
Philadelphia Committee for Study of Cancer, 
592 (Item) 

Placenta previa, conservative management of 
.some varieties of (Johnson). 248 
hlstorj' of, Catharina Geertruida Schrad- 
ers and her diarj- (Marchetti), 160 
management of. twelve-year study (Wil- 
liamson and Greeley), 398 
Placental senescence and onset of labor (Man- 
del et al.), 471 
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Porro cesarean section in modern obstetrics, 
role of (Wilson), 7G1 
Postabortal peritonitis (Garcia) > ^ 

pathogenesis of (Falk and Blmick), 168 
Postpartum blood, on nonclotting component 
of (Greenberg), 532 

heniorrage» injection of umbilical vein to 
prevent (McIntyre), 464 . 

perineal repair, use of fine chromic catgut 
for (Waters), 319 

PosLsalpingectomy endometriosis, patho^gene- 
sis of, in laparotomy scars (Samp- 


son), 597 

Pregnancy, acute diverticulitis of sigmoid 
in (Schnall et al.), 558 
and puerperium, phantom _ limb syndrome 
complicating (Williams), 546 
anemia, sickle-cell, complicated by (Spi- 
vack), 442 

aneurj'sm of splenic artery ivith rupture 
complicating (Danforth), 753 
angiomatous polyp of ileum complicating; 
fatal hemorrhage from (Polayes and 
Nevins), 207 

at term after partial hysterectomy (Bun- 
ster), 347 (Abst.) 

blood pressure In normal (Andros), 300 
carcinoma of cervix complicated by (Will- 
son), 275 

chemical dctei-niination of, reducing prop- 
erties of chorionic gonadotropic hor- 
mone as related to (Bowman), 218 
complicated by subdural brain abscess 
(Schneider), 550 
complications, 347, 586 (Absts.) 
congenital absence of sacrum and coccyx 
complicating (Berman), 447 
diabetes in (Kilkenny), 348 (Abst) 
double uterus, cervix, and vagina with, car- 
ried to term (Schmitz), 555 
ectopic (Burch and Seitchik), 765 
effect of, upon experimental hypertension in 
rabbit (Corbit), 233 (Abst) 
fatal hemorrhage from angiomatous polyp 
• of ileum complicating (Polayes and 

Nevins), 207 

flbromyomas and (de Rezende), 586 (Abst) 
gonorrheal arthritis complicating, treated 
with penicillin (Davis), 215 
hypemephroid carcinoma of Icidney or 
adrenal (?) ,and (Lash), 221 
in diabetic women, relationship between hor- 
monal abnormalities and accidents 
of late (Smith et al.), 349 (Abst) 
in diverticulum from uterus (Hawkins), 
.562 


interstitial, ca.se of, with perforation and 
extensive intraperitoneal hemor- 
rhage (Stein), 563 

leiojuyoni^ of ovary complicating (Moore), 

maternal j-ubclla during, congenital dental 
defects in infants subsequent to' 
(Evans), 591 (Abst) 

my.vo.«arcoma of vagina associated with 
early (Christie), 553 

nausea and vomiting of. treated with 1-hi.s- 
tidine monohydrochloridc (Russo). 
348 (Abst) 

treatment of, with vitamin (Varas), 
347 (Abst.) 

treated by forced hydration 
Randall), 518 

normal and toxemic, serum 
(Rinehart), -iS 

osteomalacia in, case of (MacLennan), 
(Ab.st.) 

ovarl.an (Ballina and Chiodi). 45G 
primary (Norton and Alter). 535 
liliy.siologj-, diagnosis. 233 (Ab.sts.) 
quadriovular quadruplet (Watson), 
scrum protein in normal and 
(Rinehart), 48 
sickle-cell anemia complicated by (Spivack). 
4 42 


(Eller and 
protein in 


348 


184 

toxemic 


test llogbcn, with note on breeding of 
Xenopus for test (Kandgrcbe and 
Samson). 233 (Abst.) 
vrosiifrtnino a.s (Moll). 234 (Abst.) 
tumors and (Ramirez), 587 (Ab.st.) 
twin. er>throblastosis fetalis in (Aaberg 
and Roby), 545 


Pregnancy — Cont’d 

uterine flbromyoma and (Campos), 587 
(Abst) ■ 1 

uterus didelphys complicating (Craig and 
Schenk), 556 

vitamin C level in wartime, survey of 
(Craig" et al.), 233 (Abst.) 
weight in, controlled, diet regulation and 
(Dieckmann et at), 701 
Pregneninolone, treatment of functional dys- 
menorrhea with (Harding), 56 
Premature infant, epiphysial dysgenesis asso- 
ciated with creatinism in (Blatt et 
at), 232 (Abst) . 

Premenstrual tension (Nogueira), 231 (Abst.) 
Prostigmine, use of, as pre,;nancy rest and 
to correct retarded menstruation 
(Moll), 234 (Abst) 

Prothrombin level of newborn infant, effect of 
aquinone during labor on (Schmitz 
and Baba), 292 

Puerperal infections due to anaerobic strepto- 
cocci, role of bacterial synergism in 
(Steinhorn), 63 

sepsis, intrauterine sulfonamide therapy as 
prophylaxis in (Perez and Blanch- 
ard), 589 (Abst) 
surgery in (Aviles), 588 (Abst.) 
treated wiUi penicillin (MHiite), 349 
(Abst) 

Puerperium, 349, 588 (Absts.) 

getting patients out of bed early in (Rot- 
stein), 349 (Abst.) 

Q 

Quadriovular quadruplet pregnancy (Wat- 
son), 184 

R 

Radiation, 350 (Absts.) 

Radium needles, interstitial, treatment of car- 
cinoma of cervix by, at the Rhode 
Island Hospital (Waterman and Di- 
Leone), 482 

utero-vesical fistula after, case of (Willati 
and Shaw), 350 (Abst.) 

Rat tumor, transplantable (Watts and Adair), 
11 

Renal glomerular and tubular function in re- 
lation to hyperuricemia of pre- 
eclampsia and eclampsia (Chesley 
and Williams), 367 

Respiratory stimulants in newborn infant, ef- 
fect of (Lim and Snyder), 146 
Rh factor in obstetrics (Halperin et al.), 326; 
(Traut et al.), 722 

Roentgen therapy in ovarian insufficiency 
(Molinari), 350 (Abst.) 

Ro.ster of American (Obstetrical and Gyne- 
cological Societies. 117, 469 
Round ligaments, new operation for shorten- 
ing (Schneider), 462 (Abst.) 
Rupture of uterus (Morrison and Douglass), 


S 

Sacrum and coccyx, congenital absence of, 
complicating pregnancy (Berman), 
447 

Salpingitis, cornual resection for treatment 
of (Falk), 462 

Scalp of newborn infant, avulsion defects of 
(Flnegold and Schuster), 108 

Serum protein in normal and toxemic preg- 
nancy (Rinehart), 48 

Sickle-cell anemia complicated bv pregnanev 
(Spivack), 442 

Social service and cancer (Abrams). 571 
(Special article) 

Societies, roster of American Obstetrical and 
Gynecological, 117 

Society of Obstetricians and Gj-necologists of 
Canada, 115 (Item) 

Spinal analgesia in labor, continuous (Ramos 

_ . „ ^il-), 591 (Abst) 

Spinelh operation for inversion of uterus rup- 

4G’‘^‘(Abl't)“'’ (Phaneuf), 

Splenic artery". aneurj"sm of, with rupture 
complicating pregnancy (Danforth)', 
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Sterility, bilateral polycystic ovaries . in 
(Stein), 385 

involuntary, treatment of, 589 (Abst.) 
problem ‘(Pommerenke), 352 (Abst.) 
uterotubal insufflation in, therapeutic as- 
pects of (Rubin), 621 

Stethoscope for determining- patency of each 
tube, differential (Fallon et al.), 568 
Stilbestrol therapy, reactivation of endo- 
metriosis by (Faulkner and Riemen- 
schneider), 660 

Stillbirth in National Brazilian Institute of 
Puericulture (De Costa), 586 (Abst.) 
Strangulated hernia containing pregnant 
uterus at term (Boys), 450 
Sulfonamide and stilbestrol therapy in gono- 
coccal vulvovaginitis (Hac et al.), 
88 

compound, treatment of trichomonas vagi- 
nitis with (Angelucci), 336 
Sulfonamides in treatment of abortion, pre- 
* ventive use of (Croisier), 111 

(Abst.) 

Surgerv in puerperal sepsis (Aviles), 588 
(Abst.) 

lower abdominal, use of cotton sutures in 
(Flax), 112 (Abst.) 

Surgical correction of congenital aplasia of 
vagina (Miller et al.), 735 
Sutures, cotton, use of, in lower abdominal 
surgery (Flax), 112 (Abst.) 

Sweat gland tumors of vulva, benign and 
malignant (Novak and Stevenson), 
641 

Symphysiotomy, partial (Costa), 114 (Abst.) 
Syndrome, phantom limb, complicating preg- 
nancy and puerperium (Williams), 
546 

Synthetic ergonovine-like substance, clinical 
experience with new (Tritsch and 
Schneider), 434 

T 

Teratoma of perineum in newborn infant 
(L^sh), 344 

Thiouracil storage in thyroid as affected by 
thyrotropic hormone and potassium 
iodide (Williams et al.). 460 (Abst.) 
Thyroid, thiouracil storage in. as affected by 
tliyrofrltDic hormone and potassium 
iodide (Williams et al.), 460 (Abst.) 
Transplantable rat tumor (Watts and Adair), 
11 

Transplanted abdominal fascia, use of, in 
relief of stress incontinence, further 
experiences in use of (Studdiford), 
119 

Trichomonas vaginitis, treatment of, with sul- 
fonamide compound (Angelucci), 336 
Tubal insufflation in treatment of dysmenor- 
rhea (Pineda), 590 (Abst.) 
modified apparatus for (Millen), 567 
patencv, simple technique to test (Decker), 
227 

Tuberculosis, genital, pathogenesis and diag- 
nosis (Arana), 461 (Abst,) 

Tumor, rat. transplantable (Watts and Adair), 
11 

Tumors and pregnancy (Ramirez), 587 (Abst.) 
granulosa-cell, curability of (Jones and 
Te Linde), 691 

ovarian, spontaneous amputation of 
(Duran), 461 (Abst.) 

sweat gland, of vulva, benign and malig- 
nant (Novak and Stevenson), 641 
Twin pregnancy, erj-throblastosis fetalis in 
(Aaberg and Roby), 548 1 


U 

Ultraviolet irradiation of autotransfused blood 
in treatment of postabortional sepsis 
(Rebbeck), 459 

Uterine cancer diagnosis, cervical cytology 
smear in, value of (Ayre et al.), 102 
cervix, carcinoma of (Smith and Dresser), 1 
fibroniyoma and pregnancy (Campos), 587 
(Abst.) 

malformation (Olds et al.). Ill (Abst.) 

Uterotubal insufllation in sterility, therapeutic 
aspects of (Rubin), 621 

Utero-vesical fistula after radium, case of 
(Willan and Shaw), 350 (Abst.) 

Uterus, cervix, and vagina, double, with preg- 
nancy carried to term (Schmitz), 
555 . 

didelphys complicating pregnancy (Craig 
and Schenk), 556 

gas bacillus infection of, treated with peni- 
cillin (Hudson and Rucker), 452 
hypertrophy of (Curtis), 748 
pregnancy in diverticulum from (Hawkins), 
562 

pregnant, at term, strangulated liernia con- 
taining (Boys), 450 

i-upture of (Morrison and Douglass), 330 
Spinelli operation for, ruptured uterus fol- 
lowing (Phaneuf), 463 (Abst.) 

V 

Vagina, congenital aplasia of. surgical cor- 
rection of (Miller et al.), 735 
myxosarcoma of, associated with early 
pregnancy (Christie), 553 

Vaginal hysterectomy (Emmert), 462 (Abst.) 
in management of descensus uteri, 376 
smears, simple technique for preparing 
(Rubenstein and Guterman), 565 

Vaginitis due to trichomonas, lactobacillus 
therapy in (Brady and Reid), 509 

Venous ligation in obstetrics (Mengert), 467 
( Correspondence ) 

Veratrum viride, treatment of eclampsia with, 
seven-year review (Greene), 427 

Vesicular mole, contribution to study of 
(Lima). 348 (Abst.) 

Vitamin Bo, treatment of nausea and vomit- 
ing of pregnancy with (Varas), 347 
(Abst.) 

C level in wartime in pregnant women, sur- 
vey of (Craig et al.), 233 (Abst.) 

E in menopause (Christy), 84 
K administered during labor, effect on in- 
fant mortality (Potter), 236 
therapy in menorrhagia (Gubner and 
Ungerleider), 231 (Abst.) 

Vulva, sweat gland tumors of, benign and . 

malignant (Novak and Stevenson), 
641 

Vulvovaginitis, gonococcal, sulfonamide and 
stilbestrol therapy in (Hac et al. ). 
88 

W 

War amenorrhea (Whitacrc and Barerra), 
230 (Abst.) 

Watson’s method of induction of labor (Ca- 
brera), 113 (Abst.) 

AVeight, controlled, in pregnancy, diet regu- 
lation and (Dieckmann et al.), 701 
gain, maternal, relationship of, and weight 
of newborn infant (Beillj'' and Kur- 
land). 202 

X 

X-ray pelvimetry, isometric method of. a.s 
routine procedure (McLane), 495 




